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FOREWORD

AUERBACH Corporation was awarded a contract (Contract Number
SD-.219) by the Office of the Secretary of Defen~e to perform a comn-
prehensive survey of the RDT&E personnel in the Department of
Defense to determine how these individuals acquire and utilize tech-
nical and scientific information in the conduct of specific tasks
associated with their work.

The study was conducted under the sponsorship of the Advanced
Research Projects.Agency, Office of the Secretary of Defense; ad--
nlini,,tered under the direction of Mr. Fred A. Koether, Director~,
Technical Infornatic-n, Advanced Research Projects Agency; and
directed by Mr. W alte'r 1%L Carlson, Director of Technical Informa-
tion, Office of the Director of Defense Research and Enginoering,
Department of Defense.

In adldition to the AUE1113AC!1 staff utilized in performing this study,
outside consultants were employed in specific areas. Dr. John
do Cni, of the Statistics Dcepartnment of the U1niversity of. Pennsylvania,
provided constiltation in the statistieal aspeets of the study, Dr. llerkwrt
Meuze) fromi Columbia triiye rsity provided lipi)Ut for~ the ;iurvtW
design, and Dr. R1obert Sigiht and MNr. Kenneth Cook of thto Appiled
Psychology Corporation were cnsulted in the use oi interviewimw

The rtporl is prese'td in two volumes. Volume I consists of tihroo
setionq ontitled-, '~lageinent Report. Couduct of Studyv, and Aiuidvsls

.lus ftourt ppendicos ttitled, Study Fxvmon, 1
ltesilts of Su%(VQuestios on hitg~p~yofVo Studies. :ind Glo,"ar,\
Volumine 11 cousists of tlwe 'Sectious enfitktvd Interview Guide lAndlxok,j Cmiputer Progy:11% W 01)cetatioi, an~d Statisticail Tabies.

Tie detailed dtoa 4ohl4'rd pupemnay il.t~ ittlts.
and the V0111puter plogam11s (Ivelold io Compile and wIvAtnxhte 11 ltan
havo been deivrMi to the Depatalea of ikigiise. Pleei~i n lterevstd
in Oweo itels Shoultd Vottct:

Dimetor of Tcwlmieal l11rormation
OficC te Mietoir of tkfease HOWArIVI-

Th~e lka'vttagoni
Washitigtou, 0. C. _20301
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SECTION I. MANAGEMENT REPORT

1.1 INTRODUCTION

The Importance of Scientific and Technical Information

The acquisition, use, and creation of scientific and technical information

is an integral part of the research, development, test, and evaluation (RDT&E)

process. Information is an essential raw material and generally the output of this

process. Within the Department of Defense (DOD) alone, approximately seven billion

dollars were spent for RDT&E during the 1964 fiscal year. Engaged in this massive

effort are some 36, 000 scientists and engineers within the Department of Defense

and an even larger number in industry. It is therefore not surprising that DOD, the

largest sponsor of research and engineering, should be paying increasing attention to

the manner in which scientific and technical information is acquired, processed,

packaged, delivered, and used by its engineers and scientists.

The Information Problem

The "information problem" is generally attributed to the exponential growth

*of the technical literature. In reality, there are a series of information problems

*affecting different groups at different levels. For example, the librarian and docu-

mentalist are faced with the problem of managing this rapidly growing volume of

information. Users are faced with the problem of having to be more selective in

their information intake. The technical man no longer can keep up with all the litera-

ture in his field, nor even read all of the material which may be relevant to a particular

* - task.

* Further, each time a new technology goes through a period of rapid growth,

the edges of disciplines appear to become more blurred, whole new areas spring forth,

and the semantic distortion among author, systems of storage and retrieval, and user

become more and more involved. Under such conditions, the technical man is fre-

quently unaware of prior work and repeats tasks which have already been accomplished.
~1-1



The magnitude and importance of the information problem have resulted

in the establishment of a number of new information activities. Most of these are

oriented around the announcement and distribution of documents - usually technical

reports. More recently, the emphasis has shifted to technical information analysis

centers which also perform the functions of evaluation, correlation, and synthesis

of information.

It is not at all clear, however, that these information activities are, or

will ultimately be, effective solutions to the information problem since the needs of

the ultimate user are not adequately understood.

The present situatioii is vividly portrayed by Alan Rees of Western

Reservt: Uiaersity in an. article in Information Retrieval in Action 1 )

ae information retrieval field has been plagued for many
rty busy people spending large sums of money, de-

signing - or attempting to design - phantom systems for
non-existent people in hypothetical situations with unknown
needs. It is not surprising that large numbers of theorists,
hardware peddlers and promoters have ignored the user,
with the result that the needs of users are conspicuously
absent in many discussions on system design and operation."

The goal of future information systems should be to provide the right infor-

mation to the right person, in the right form, at the right time, and at his work

station. To achieve this goal, it is first necessary to define the user's need for ac-

quiring and utilizing technical iaformation.

Previous User Studies

User needs are neither broadly kuiown nor well understood, despite the

fact that numerous scientific and technical use studies have been conducted and re-

ported in the literature. The Bibliography included in Appendix C of tlis Volume lists

(1) Rees, Alan M. , "Information Needs and Patterns of Usage." Information
Retrieval in Action, Western Reserve University, Cleveland (1963) pp. 17-23.

I
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nearly 700 titles of references dealing with earlier or contemporary user studies.

While a majority of these studies appear to have been well conducted and have pro-

duced valuable information for specific purposes, they do not, individually or

collectively, provide sufficient general criteria for defining the specific information

needs of any broad segment of the DOD RDT&E community.

There are a number of reasons for this:

(1) A large number of the studies were conducted for
specific purposes in unique environments; e. g.,
studies concerning the journal reading habits of
various groups, the frequency of use of a particular
library, the readership of specific publications and
the media or channel used to acquire information.

2
(2) Many of them have beea concerned only w IX

scientists in a Yesearch atmosphere, usually in an
experimental laboratory environment.

(3) Few studies have been concerned with engineers,
particularly those with a product or administrative
orientation.

(4) Most ol the studies have connentruted on the users'
information needs in terms of the types of packages
they use, e. g. , journal, rather than the information
they need.

(5) Wide differences exist in the sampling, interviewing,
and data analysis techniques used, making correlation
of results difficult or impossible.

Consequently, few of the studies provide a reliable base for extrapolation

to general conclusions about the information noods of the DOD IDT&E community.

1.2 STATEMENT OF STrDY OBJECTIVES

The primary objective of the DOD user need study was to collect and tanalyrc

a statistically significant data base on how DOD scientists and engineers preseutly

acquIre and utilize tcluilcal information in the performauce of their tasks.

I
I
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The data base would serve to answer such questions as:

10 Who is the user?

* In what technical activity is he engaged?

* What is most frequently the first source to which the
DOD technical man turns for technical information?

*8 What class of information does this technical man
use?

*How much of the available relevant information does
he want?

*Does he need a detailed analysis of the information?

*How quickly does he need the information?

*Does he lx~ve difficulty finding information?

The scope of the study is defiried by Article I of the contract schedule as

quoted beow.

ViA~RIC.E 1. SCOPE. Tne Contractor agrees to
conduct a study relating Lt~ V- availability of scientific infor -
wation to technical personnel involved in defense activities.
In connection thw(r-aith, the Contractor will performn the fol-
lowing tasks:

"I. Estabjsh objec'ives, proceduares, ancl giond rules
under which the study is t 'lie made througrh .iiscussions with
the personnel of the Office of the Direecor of Tochnieal Infor-
inatioti, Office of the Diraet-r )f Defense Research~ aid Eagincerian,.

"2. Analyze the j apulation under study using tab cards
and other data jirovidexi by the Departm~ent of Defense, and
develop samipling procedures and dr-sign the sample size.

"13. Develop for tta ititerview survey, necessary guides,
p)rocedures, muaterialsq act aciministrative' coitrols, "Ud
train iniervlewers in eaoperatton with 30D personuol, it
dectued necossary.



"14. Select and train the survey team. The Department
of Defense may, at their option, include up to five (5) DOD
personnel in the training program.

"5. Conduct at least one pilot survey of the fifty (50) or

more interviews of DOD scientific and technical personnel
within the Washington, D.C., area. Additional pilot surveys
of up to two hundred (200) interviews may be conducted, with
the approval of the contract scientist, as required, to properly
prepare for the main survey.

"6. Analyze the results of the pilot surveys, revise the

Interview guide and procedures as required, select the specific
people to be interviewed according to the sampling procedure,
and make final preparations for the main survey.

"7. Conduct a survey of DOD scientific and technical

personnel according to the procedures developed in the above
tasks. Contractor shall conduct not less than twelve hundred
(1200) interviews. The total number of formal interviews,
including pilot and main study, will not exceed eighteen
hundred and fifty (1850).

"8. Under the direction of the Director of Technical
Information, perform the preliminary analysis of the survey
results which will provide the basic statistical information
avd a summary of the nonquantitative results."

The study was not intended to develop specifications for a DOD-wide infor-

miation system. Such a task would necessarily require many additional types of

information which are far beyond the scope of this effort. It was intended, however, to

be a first step toward this larger goal, as it forms the basis for further analyses and

investigationas into the information processes and needs of the RDT&E community

within the Department of Defense.

1.3 DATA BASE DEVELOPED

A scientifictilly designied survey methodology was employCd to gather data.

A random saiple of 1, 375 D)D RDT&E persominl wa6 selected and interviewed by the

survey team. From the sample data, a large data base was compiled. This data is

available in several for"ms.I
I 1-5



(1) Approximately 600 selected tables which combine
answers to either one, two or three questions viewed
together.

(2) The completed interview guides, as submitted by the
survey team interviewers.

(3) Coded data from the completed interview guides
stored on standard EAM punched cards.

(4) Coded data from the completed interview guides
stored on magnetic tape, which is capable of being
run on the IBM 1401 computer. Numerous tables of
analyzed data, which combine answers to either one,
two or three questions viewed together, are also
available on magnetic tape.

2 (5) Standard EAM punched cards containing narrative

responses to selected questions.

Various computer programs were prepared and used for statistically

processing and formatting the data. The data and programs are available for further

investigation and analyses.

1.4 FINDINGS,

The following findings represent some of the more significant statistical

results obtained from the data. For case of presentation, some of the data categories

have been pooled. Detailed breakdowns of the data are presented in Section 1II and in

Appendix B.

Characteristics of the Populatio,

Little data was available prior to this study about the characteristics of til

DOD RDT&E population. This was oe of the primary reasons for using a random rather

than a stratifii sampling technique. The use of a random sample has produced a

comprehensive picture of the IDT&E population.

The educationl baekground of the DOD RDT&E population is heavily oriented

towards the engineering sciences, with 51 percent of all degrees within the field of
eiigiweerlng.
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The population is well educated as 90 percent have at least a bachelor's
degree and 25 percent have an advanced degree. The educational distribution of the

population is shown in Figure 1-1.

65%
BACHELORS

17%
MASTERS 8% 10%

PH. D. NO DEGREE

Figure 1-1. Highest Degree

The population is primarily civilian with only 15 percent being military.

The median age was found to he 40 years.

Consistent with the educational background, about half of the ,iob classifi-

cations (MOS) are iW engineering and one quarter in the physical sciences. The dis-
tribution of technical activities in which the DOD RDT&E population is engaged was

found to be as shownm in Figure 1-2.

57%
DETAILED

ENGINEERING
OR SCIENTIFIC

29%
TECHNICAL

EVALUATION
TECHNICAL

ADMINISTRATION 3%
OTHER

IPiprua 1-2. Type of Activity
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Characteristics of the Tasks

The DOD technical population was found to be engaged in a broad spectrum
of technical activities in all scientific fields, with the major emphasis in the engineer-

ing sciences.

Most of the task assignments id3ntified involved relatively limited effort

(i. e., less than one man-week); the more extensive task were generally research-

oriented. The technical character of the tasks was distributed as shown in Figure 1-3.

50%
DEVELOPMENT

26%

R&D
SUPPORT 4%

13% RELIABILITY
RESEARCH RQUALITY -%

CONTROL OTHER

Figu ,e 1-3. Kind of Task

The major output of a task was more frequently a finding or recommenda-
tion rather than a decision. The distribution is shown in Figure 1-4. The primary
mode of presenting task results was in writing (68 percent), as compared to oral or I
any other form,

42%
FINDING 36%

RECOMMENDATION
18%

DECISION 4%

NO ANSWER

F
1.'iguru 2-4. Major Outlut of a Taisk

1-1
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Characteristics of the Information Acquired and Used

The major emphasis in the study was on the characteristics of the infor-

mation acquired and how it was used. The more important findings in this area

are as follows:

(1) Classes of Information Used. The most frequently used
category of information can be termed "engineering
data," particularly the class entitled performance and
characteristics and specifications (42 percent).

The relative usage of all the various classes of infor--
mation in the completion of the sampled tasks is shown
in Figure 1-5.

PERFORMANCE AND CHARACTERISTICS, 4%
SPECIFICATIONS

DESIGN TECHNIQUES, EXPERIMENTAL
PROCESSES, PRODUCTION PROCESSES 13%
AND PROCEDURES, AND TEST
PROCESSES AND PROCEDURES

UTILIZATION 7%

TECHNICAL STATUS 11%

CONCEPTS 8%

MATH AIDS AND FORMULAE 6%

RAW DATA 5%

COST AND FUNDING 3%

OTHER 5%

Figure 1-5. I)istributioa of Classes of lnFo'irmaUon lsed

Tie distriutlotin of iWormatit-at hy ,lass, as showli
almve aplwars to Ix ,taiel ,t'tt of either tile char -
acteristics of the task or th, c racteristics of the
person intervieved. That is, tie relative distrlutiornby elass does nv4 signifivautly vary with tihe persn's
MOS, tile type or field of thc talsk, the length of task,
or the task output, There arc a 'ew minor variatibs
to this genera finding in the fieids of ordnane,
mtolvine, r' seareh, did aircraft, w lich are discssWd~inl Section IdI.
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(2) Volume of Information UC3ed (Recall). How much of
the available material was the user exposed to for a
given task related information requirement? Only oc-
casionally (16 percent) did he see (or believe he saw)
all of the available material (see Figure 1-6).

36%
ONE ITEM OF 34%
AVAILABLE A 16%
MATERIAL SAMPLING ALL THE

AVAILABLE 17%
MATERIAL 1% NO ANSWER

NOTHING

--; Figure 1-6. Volume of Information Used

(3) Search Aids. Would the user have found title
listings or abstracts useful to read first in order
to select chunk* material to read in detail?
This question was asked only if the interviewee
indicated a need for a Il.rge volume of information
on the particular chunk. The specific responses
to thiis question were distributed as shown in
Figure 1-7.

53%
SEARCH AIDS

WOUJLD BE 31%
USEFUL SEARCH AIDS

16%/ BE USEFUL.•/I
j ALREADY USE

Figure i-7. Vtility of Seamh Aids

A chulk is the smallest unit of task required information
which would lose its identtification and meaning with re-
spwet to the tas if sepuented further.

1-10
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(4) Retrieval Time. Information was generally obtained in
less than the allowable time, as shown in Figure 1-8.
For example, in only 18 percent of the cases wasi .he
information needed in less than one day, whereas it was
actually obtained in less than one day in 41 percent of
the cases.

60 677

60

50

PERCENT
CF 4" ..... -~-39 .

CASESPECNOFCSSV

30

0 ------Y IWE OTH 3OTS VR
3 MONTHS

RETRIEVAL TIME

PERCENTAGE OF CASES IN WHICH
C] INFORMATION WAS OBTAINED IN

LESS THAN T14E ALLOWABLE TIME.

Figue4? 1-h. Rtetral . Time

j Te" distribtionis &ippearmln to tv- indeltendeit of the~
niedia i witih tht. inftorationi wasi Watinvd or desirod.
Tito time requiremewnt observed may ndt be too signiifi -
etaiat 1wecae IcxopIt tond to adjust~ the~ir time require-

moats f"a ialfr tuatiua to tiw exist.ing syste.I



(5) First Source of Information. In more than half of
the task related searches, RDT&E personnel utilized
colleagues, personal files, and local departmental
sources as their first source of information as illus-
trated in Figure 1-9. Furthermore, regardless of the
first source contacted, this source completely satisfied
the particular information requirement 39 percent of
the time. Thus, a convenient and responsive external
first source is an important element of the RDT&E
information system.

LIBRARY and
INFORMATION CENTERS NASWRASSIGNED TO SUBORDINATE

(5)(Usually no external (4%I)
MANUFACTURER first source required

(5%)

CONSULTANTS RCIE

U I %)
SUPERVISO

(2%) 19.Frt$ureo ak dt~ nfraia

Figit -9 ist~ Soure f askiRlagtas Ifrmtio~ no

inatlot. Ntvarlv 301 weit.t of till surpb information
wis aetquird tby tis mediumn. This is consistet
uith the findlings that a colkas~ue is an iiportant
first soiurce. J'he tfdrlcail rtilort, which provided
i6 pereent of the inforniatitm reiair.incnts, was
the msnot firequently uled witln mrediumn.



(7) De th of Information. Depth was defined as either a
"lonce over lightly," such as a bibliography which
provides indicative abst.racts of possibly relevant
documents, or a "detailed analysis,"I such as a com-
prehen~sive s'.ate-of-the-art review of a technical
field. A "specific answer" was defined as a sub-
category of "detailed analysis."'

It was found that the user far more frequently required
a "detailed analysis" or a specific fact than a "once
over lightly" of a subject. Figure 1-10 shows the
distribution for the depth of information received
and wanted.

DETAILED
ANALYS!S

ONCE 43% 46%
OVER SPECIFIC

LIGHTLY ANSWER NO
18% 15%/ 21% 22 % ANSWER

17% 1%
NOTHING

*DEPTH OF INFORMATION RECEIVED
SDEPTH OF INFORMATION WANTED

Figure 1-10. Ikt'pti of hInfotinatioll

Use of DOD InformatioikSvrviiee

several j est(ions were kirectedl Specifically to tile us &t DOD illforillatiol
servies. It wast~; -m tt thes e rvim; were u"e h) only abo~ut half of the IoImi~a--

tioll, and wore L'arety relied an its a first st~xev of ii nto.The 11DU 1w pr-

sonnet who utilixod DODM nmfoviatioui venters wero goetratll itisfied with tho stevic

they receivvd. A eoJi~'alr( J otima (41 'iievilt) (if HOUE'f peorsolnac wero kill-

amaa of thle existemee of ite tDefoise Documntatitut Colter (IIUC)A. A similtar projior-

tit (19 pevet wer utua of the exstom tf aa %4ef 31~ sp hfed 1))

sivviadlizd infrmationi omiers. It.wa observedl, ho~wever, that maakfl usewrs iua~y

Wive artualty n"iied Whe s&eetvs provided by thtese ora -ations xvithout Iing aw&are

that they %%wte dong so. Loe; hitwaries sweutv sevie for a user fromi 00iC or

WD)1 inforliatilnaa~ centers andl sowneiimos circulate their currenit amte.s

nutterials, sueh as DIVC 's ( TAiA), M othor tlan their

original fortu. As a iesul, Oiw usv; nay uot know that thiW inratimi catue from

DX.



Satisfaction With Ability to Obtain Information

The majority (67 percent) of DOD RDT&E personnel stated that they had

rio serious trouble obtaining or locating information needed to perform or conclude

their tasks during the last year.

It is significant, however, that as many as 27 percent of the population

E cated that they did have problems in obtaining or locating information. One com-

mnonly encountered suggestion, by the respondents who did claim to have information

problems, was that DOD publish and distribute a directory or register of the R&D

effort currently under way throughout DOD.

1.5 CONCLUSIONS

The above findings represent the most significant statistical results of the

study. They have been prese.ted essertially without comment or interp:'etation.

The conclusions which follow attempt to interpret both tho meaning of some of these

results wid their significice to DOD.

The reader may observe tuAt many of the findings and conclusions drawt)

fror this study are in agreement with widely held intuitive opinions of many kniowl-
odgeable individuals in the inforination field. The da. developed in this study vonfirms

and answers wice and for am tiay of tlese opinionsl and, therefore, takes theu out .

of the realin of conjecture.

Thtntverha u"e of engineering dWt thruughout the 1. DUE voommliitv is

at measuir of its in" a ino to the 1DTE effort. It is partivulaly notewm*rty t

ffarty-tuwo pertent of C11W users revpire spwiato and pefrtuance and vrcvr-

isties tdita lit supq~ort tit their laks. V''Aontinued iwtnovent "f the Inethwds- t..'

and corr lazion of -uh &ng ering d= ig Aearly umiantoul.
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Significance of Local Environment

The user tended to rely heavily on his local environment (51 percent) as

a first source of information, which completely satisfied his particular information

requirement in 39 percent of the cases. This finding tends to confirm the existence

and significance of an informal information system consisting of the usertspersonal files,

his colleagues, and other local sources of information. The features of this informal

information system, which the user apparently considers important, are: convenience,

responsiveness, and the ability to conduct a dialogue (interplay and feedback). The

user apparently wants to deal with a system wherein he can p :sonally explain, clarify,

and modify his requirements, and he can expect in response the right information in

the right amount, in the right form, and in the time required.
2

The fact that local sources of information are heavily utilized may also in-

dicate that DOD is well managed in that it properly assigns tasks to that organization

which has adequate bacicgrounu" znd experience to achieve the desired technical

objectives,

Importance o thL Information Analysis Function

The high proportion (68 pCrcent) of requirements for either a "detailed

analysis" or "specific answer," rather than a "once over lightly" (15 percent), under-

scores the importan. e of the inform:ition analysis function. The user apparently %-ants

a detailed analysis or specific answer more 1ten than a series of abstracts to docu-

ments which may be relevant to his question. The recent emphasis on the establish-

ment of additional formal DOD information ana.lysis centers, .i evidenced L.; DOD

instruction 5100.45 enitled CenterF for Anflvsis of Scientific and Technical Informutioi,

indic.tcs a ,,cogaiition of the importance of this fuiCiiA.

Use ot thQ. F- ;:nal Information System

It was found that tbho components of the DOI) formal information s' stem (te -

jnical libraries, DOD information analysis centers, and Defense Dcumentation Centers)

were not widely utilized. One reason found for the lack of widespread use was a lavk

M I
t
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(4) A serious information problem may exist with
certain types of information, but not with others.
For example, one area identified by those who
claimed to have a problem was the need for in-
formation on current R&D projects in progress.

1.6 RECOMMENDATIONS

The findings and conclusions, which have been developed from an analysis

of the data, provide the lFasis for a number of recommendations. Since the study

objective was to develop a broad data base on information use patterns within tie

DOD RMT&E community, and not a blueprint for DOD-wide information systems, it

is clear that no drastic or precipitous actions are warranted directly as a result of
this study. Much more still needs to be learned about the user as well as about DOI)

systems.

The recommendations primarily call for the conduct of specific studIcs

and experiments in those areas identified as significant by the study. The experi-

ments should be conducted both to study the user in greater detail and to determine

the feasibility of specific system improvements, their potential payoff, the problems

encountered, and the details of their solution. These experiments should be set up

at a small number of installations in a well-controlled environment to assess their

effectiveness, as well as to gain a more complete understanding of the user and his

information requirements.

Improvements to the Local Environment

The study demonstrates the importance of the local environment and con-

firms the existence of an informal information system. The following recommenda-

tions would tend to strengthen and perpetuate the informal information system, and, if

properly implemented, could also strengthen the formal information system. Recom-

mendations concerning the interface relationships between the formal and informal

information systems are given on page 1-21.

Preceding Page Blank
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(1) Local Skills Inventory. Since the user prefers to
ask a knowledgeable colleague for information, it
may be useful to expand the number of colleagues
he has access to by providing each user with a skills
directory of the personnel at his particular installation.

An experimental directory should be developed which
would be organized by skill area, and would list such
items as the individual's name, telephone number, and
experience in the subject area. The directory would
be distributed to all RDT&E personnel at an installa-
tion. Encouragement would be given to individuals to
contact the listed personnel when information in a par-
ticular skill area is required.

Such a directory would serve to extend the concept of
a knowledgeable, available colleague who can provide
rapid feedback. It would be relatively simple to de-
velop and maintain and yet might make a significant
impact upon the ability of RDT&E personnel to acquire
and utilize information. If the experiment proves suc-
cessful, this concept could be extended throughout
DOD on a local basis. Ultimately, the local skills
inventories could be integrated into a central DOD-wide
skills inventory system. Such an inventory would be
useful to management for making proper task assign-
ments at the DOD level as well as at the agency and
local levels. This inventory need not be widely dis-
tributed. However, a user could make inquiry of the
central system where he needed other than local skills
information.

(2) Improved Personal Files. RDT&E personnel md de-
partmental organizations should be encouraged to

4Aganize and maintain their own files in a more effee-
tive manner. This would tend to decrease the aeeess
time to desired information.

An o¢perimnental training course or guide might be
deve!oped to bring to the attention of RDT&E personnel
techniques currently available to assist them in better
organizing their personal files. lmpr \ved filing
systems and filing aids should be developed and test(d
on an experimental basis. Consideration might further
be givew to tleterinlfng the interrolationship among
iersonal files, departmental files, and information
systems since there is a degree f overlap bItw' on the
classifcation atd indcdng probliemns at each of these
Points.

1-i1i
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(3) Information Specialists. It was observed that an
information specialist was being Utilized,ln a number
of DOD RDT&E installations, to both anticllpate and
fulfill the Information requirements of the technical
staff. The information specialist frequently acts ati
an intermediary between the user and the formnal
information system. It is recommended that an ex-
perimental study be conducted to evaluate the utility
of an information specialist, particularly in relation
to his function of creating new information (by infor-
mation synthesis and correlation), and to his respons-
ibility for monitoring and improving the user' s p~rocess
of information acquisition, use, and generation.

Improvements to the Formal Information S~ystem

(1) Publicity and Training. To increase the~ utilization of the
DOD formal inlormatoi system, the technical comn-
munity should be made aware of the various services
available. This is necessary even if the community
usually obtains these services through an inter mediary,
such as an information specialist or a local library.
Consequently, an experimental public relations program
is recommended to promote selected DOD information
services.

An experimental training pr~ograin should also be pre-
pared which would serve to provide gencral instruction
in the use of various DOD information centers and
services. A more comprehensive training program
and handbook should be pr'epar'ed (for librarians and in-
formation specialists) on the details of how to use Owe
various formal DOI) information servics. TI'his would
supplememn and reinforce the more general training
program for the technical man.

n Iq q'~ern Data ~Xtm .The findings and conclusions
sugg~est that greater emphaisis should be given to s.ystms
for handling engincering data, such as ptrfor matic and
cha racter istics and spec ificat ions. Coinsiderably more
must 1)e knm about the ongineering data roquirements
of the user before effective engineering data systems can
be dlesigned.



It is therefore recommended that further DOD user
studies be conducted which focus more specifically on
engineering data requirements, particularly on the
specific classes and sub-classes of engineering data,
and the degree of analysis and specificity required.

It is also recornmended that a thorough systems
analysis and evaluation be made of existing DOD en-
gineering data services to determine whether any
significant improvements can be made at nominal
cost.

Further, it is recommended that the computer mechan-
ization possibilities of an engineering data system be
investigated. Careful consideration should be given to
developing means for easy access to mechanized engineer-
ing data systems, For example, the utility of a flexible
on-line query system might be studied. With a flexible
on-line query system, the user could interact more ef-
fectively with a mechanized information system, which,
in essence, would be acting like a very knowledgeable
colleague.

(3) Utility of Search Aids, An experiment could be con-
ducted to determine if increased use of abstract journals
indexes, title lists, and similar aids by the technical
man would materially aid him in selecting and acquiring
technical information. A training program on the avail-
able aids and their use could be developed. This would
be accompanied by supplying the installation with appro-
priate current awareness and search aids, and, at the
same time, providing the necessary support eapability to I
allow the users to obtain quickly the required material.
At the end of a given period of time, the use and applica-
tion of current awareness and search aids could be exam-
ined to obtain a qualitative measure of their utility.

(4) R&D Pro ets DlIrectolv. It is recommanded that the
development of the DOD R&D project reporting system
(DOD instruction 7720. 13) be accelerated and enlunced.

1-20
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Suggestions to this effect were received from a number
of the RDT&E people interviewed. In particular, it is
recommended that a directory of R&D projects in
progress, arranged by subject-category, be published
and widely distributed throughout DOD, within security
limitations. Separate cumulative editions might be
prepared for each subject-category. The system de-
velopment should be coordinated with other groups in-
volved in this problem, such as the Federal Clearinghouse
for Scientific and Technical Information, which plans to
publish a government wide directory of R&D projects in
progress, and the Science Information Exchange.

A major difficulty with such a system is obtaining com-
plete and accurate disclosure of R&D projects. To avoid
the problems associated with inaccurate disclosure, the

2 system must provide for validating the reported informa-
tion, perhaps by reference to collateral documents such
as technical reports, proposals, and the like.

Relationship Between Formal and Informal Information System

It is recommended that a study be conducted to define more clearly the

relationship which may exist between the formal and informal information systems.

For example, DOD current awareness services, including announcement journals and

initial and secondary distribution of technical reports, contribute to the utility of the

local environment. In addition, there is a degree of overlap between the indexing of a

report by an information center and the filing of that same report ia a personal or

departmental file.

The study should determine what functions are presently performed by h

informal system and Mliat functions are performed by the rormal system. The arvuas

of overlap should be isolated. The degree of dependetce of the informal oi the fok-m a

system should be idontifiel and the points of interface clearly defined. Finally, the

jmajor role of each component of the overall inforunatioa sytem should 1w dcrminwtl.

For example, one component may produce information, 'another may be) the wholesalr,

while still another may act as the retailer. The overall system also ineludos pro-

ducers, wholesalers, and retailers of specialty products mid serviees. The predudeu

and services at each level of distribution should be identified, aualy d, and pre-

cisely described.

i 1-21
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Experimental Information System

It is recommended that an experimental information system be set up to

simulate the features of various types of information systems, including the spec-

ialized information center, the documentation center, the local library, the infor-

mation specialist, and others.

The primary objectives of such an experimental system would be to

observe user habits and to accumulate detailed data on such items as: (1) traffic

volume, (2) response time, (3) vocabulary, (4) type and complexity of questions,

(5) the need for information or data, and (6) type of task on which information is

required.

A further objective of this experiment would be to determine the type and

degree of mechanization that might practically be effected to support the user.

Some of the above objectives are difficult to accomplish, and can only be

achieved by people who are in direct communication with the user. Consequently,

the systems would rely heavily upon people to perform the services desired by the

user, including many services which might more appropriately be mechanized. A

sufficient number of people should be made available to respond immediately to user

requirements. The people operating the experimental system would also provide

the interface with other information centers, which may be unkmown to the user.

The informal information system apparently has the characteristics

(conVelience, responsiveness, and the ability to conduct a dialogue) eesired by theI

user. A reasonable question to ask is whether an enhanced formal information

service which had these characteristics would be useful and utilized e xtensively. To

develop a comprehensive system employing the aforementioned characteristics for

the entire DOD ItDT&E population would require a major tapital expenditure. It is

therefore necessary that the utility of such a system be determined, to the degree

possible, without a full-scale implementation.

I



Measurement of Information

From the outset of this study, it was recognized that one of the most

severe handicaps was the unavailability of objective and precise techniques for

measuring information. Measures are needed for describing information value,
depth, relevance, recall or volume, specificity, and packaging. This problem

is not unique to this study; rather it is a problem which is impeding the state of

the art of the entire field of information storage and retrieval. Until measurement

techniques are developed, future studies that examine non-quantifiable information
wIll continue to be hampered. This study developed and used the concept of a
"chunk of information" as a subjective measure of information. This concept,

2 although not an objective or precise measure, was found to be quite useful since

no existing measures seemed to serve the purposes of this study. Because of the

urgency of this problem and the paucity of knowledge on this subject, we recommend

that DOD support basic research work toward developing useful techniques for

measuring information.

1.7 STUDY LIMITATIONS

In accordance with the study objectives, a broad data base was compiled

and an analysis of the data made. The data base will provide the basis for further

analysis, including the testing of new hypotheses which stew from a study of this

report.

In making further analyses of the survey data, the reader should be

aware ot the study limitations. The study was broad in scope and dealt with a

heterogeneous inter-disciplinary population engaged in a ,xide variety of tasks. Htow-

over, the sample size was sufficiently large that meaningful subsets of the population

vre able to be examitwd. lecause of the breadth of the study, it was not possible

to examine each slific subset of tbe population to a mutximum degree of depth. The

scope of the study, howvver, has enabled us to develop a comprevhensive picture of

the iformation Iatterns of the untire )0 IWT&E comnunity.

1
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Considerable care was taken to minimize bias in the data. To this end,

a moderately structured interview guide and interview handbook were prepared and
utilized to increase the consistency of question interpretation and the resultant

responses. Interviewers with scientific and technical training and experience were

selected and thoroughly trained in the purpose of the survey and in the interviewing

techniques employed. The sample size was sufficiently large that the sample char-

acteristics will differ from those of the population by less than 2.7 percent, in 95

out of 100 cases. Standard statistical tests such as the Chi-Squared test were applied

where appropriate. A critical incident interviewing technique was employed to
identify the information needed or used for a recent specifically defined task, rather

than rely on general opinions and recollection of distant happenings.

In spite of the above precautions, there are still a number of limitations

to the data and possibilities of bias. Several of the questions produced marginal

results :Jecause of their subjective nature, or because the answer categories did not

pro- r to be mutually exclusive. These limitations are noted in Anpendix B in the

discussion of the responses to each question. The scientist or engineer may be sub-

consciously biased against formal information systems because he may fear losing

his intellectual freednia, or having to "pay" for such formal systems by a corres-

ponding decrease in his budget.

The s1,dy did not cover the user's current awareness patterns to any signi-

ficant dogree. During the course of the interview guide development, it was deter-

mined that current awareness questions could not be properly handled because the type

of questions required would be inconsistent with the critical incident teclnique. It was
also felt that personal interviewing was not the most effective means for gaining insight

into current awareness patterns. Close-up observation and monitoring of tie informa-

tion activities of a segment of the RDT&E population may be the only reliable way to

obtain such insight. This pi'blont was brought to the attwition of the DOD and it s

decided that s mcific questions on current awareness would e omitted from tile study.

It should be stated here, however, that current awareness needs are important. Con-

sequently, tile DOI) should ditvet itself to the problem of developing appropriate micthods

anil surveys to determine the current auireness pa-rns ld =ds of the tectinical

numu1ity.-24

1-24 .

I



This study represents a significant step towards a better understanding

of the user requirements for scientific and technical information. More must be

learned before we will be able to design responsive information system S which
adequately meet the actual needs of the user. We should study in more detail the

specific requirements of particular segments of the DOD population for engineering

data, because of its relative importance to the entire RDT&E effort. We must

study the relationships between the informal and formal information systems to

determinc where and how the various information processing functions are best

performed. Finally, we must determine how current awareness information is ob-

tained and the relationship between current awareness and retrospective searching

of local or personal files.

1-:25
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INV

SECTION II. CONDUCT OF STUDY

2.1 INTRODUCTION

This Section describes the conduct of the study in sufficient depth to provide

the reader wvith the background information necessary to interpret properly the various

analyses of the daita presented in Section III and Appendix B of Volumec 1, and in Section VI

of Volunle HI. A more detailed discussioui of the study execution and the methodology

emiployed is presented in Appendix A of this volume.

The various steps in executing the study are shown in Figure 2- 1., The mnain
path of the study is indicated by the heavy arrowv. Descriptions of the various stages are

presented in the subsequent paragraphs.

2.2 DEVELOP STUDY PLAN

The first stop iii the study process was to develop an overall plan. The planningf
effort resulted in initial decisions which ruled out certairt types of survey mnethods such1 as

mail quest ionnaires, telephone quest ionnairos, or a diary miethod.

Criteria and procexiures were established for selecting and training interviewers.

Philosophies were also developed coverinp.r samnpling miethods, interview techniqueq and

a nethod for testing- themn. surveyv admninistration, data comnpilation, and viethods of analysis.

2.3 RilEVIE:W PREtVIOL'S USER NEED STUDIES

Early in the study.. a vomuprehensive bibliography of provious and conteniporary

user need studies was develol-ed. Thle referones we reviewed for idea or techntiquesj

which m1ight be applicable to thle DOD User Need Study,. Thie priknary vallue of this review

wzs idetitifying thle problems1. whieh mnay arise and the lituitations of moest of the othor
studies. A biliowvtaphy. whichhincludes at cutegorization of these studies. is proesenited

in Appendix C of this volume.

It was found that mnany earlier user studies suffered tromn tile woahnes-s- of Lwn

based Oil theskhii-t Of thle tiser. Tile probl is thAI tile user onay not have an advtkatv

luasis for rendering a relible opinion at; to lte types or~ eltara cteristies of informiation

services, sinvelhe muay not have haid anmy dimet eperietwo with themi.
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It was therefore decided at the outset to make sure that the study would not

become an opinion survey. This objective was accomplished by directing most of the

questions to the subject of what information was actually used to perform a recently-

completed task. Relatively few questions were concerned with defining the kind of infor-

mation, product, or service the user might like to Iave.

2.4 DEVELOP SURVEY METHODS

A key feature of the survey methodology was the application of the critical

incident interviewing tecinique. This technique provides that a specific incident be

isolated, in Jis case a recently-completed task, and, through a series of questions, the

attributes and chiaiteristics of the i4ormation actua "y utilized in tile pEformance of

this particular task are defined. To provide a basis for analysis of the details of the

criticai incident, other questions are posed to gain insight into the respondent's iackground

2 and some of his gneieral information gthering habits.

2.5 INTERVIEW GUIDE AND HANDBOOK

A semi-stretured iterview guide was develojed to implement tie critical inci-

dent tcchnique. It is importaut to ellphasize that all interview gluide is quite dififcelnt

from a questionnaire in tiat an interview guide serves primarily to recmind the interviewer

of the intent of the questions lbeing asked. liBetuse of tie ,omplex nature of the subject

matter, it was often teessar " for the iterviewer to explain. in his own worts, ti mient

of the questions to the interviore. The wtittird poltion ot the stiti - served two

purposes: first, it allowed for categorizing the rsponss n certain que1tions: secMd, it

allowed for siraplitied rtt'dtLg of the msponses dirtectly on tile guide itsvl by ent ret g

a sing letter or number in a des!atwd block. Th . ututured otoion of it gnlde

allowed the interviewer to pr1obe W. rticuai 4a ubjcvt areas iii g4riater depth, anid record the

responses in ntarrative roltie than coded form tt, Sub .jetmtve data proikued has pro"vd to

Svery tseful in identifying new or unexjwctJ 4womemtna.

Al in en ew guide han1book was developod and compiled both t%, :%id t lhe

training O: it-'viwers', and "Is :1 xotnkj1g t: o|l to help the interview 'r in actually ceng

depth lntervieus A complete copy of the interview gt ide and hnadwok 1i ineludod as

tiol IV itl Volutue II of tills rptlor Th interview guide Latahek cuitains soctions on1 how

to Set up int ev;tw upIIi1Q11VnI5 atd how to coduclt the intervie w iltself ' Also Inludes

supnpenntnl material needd to cxpg'in or clArify patlicular quetios. For exaniy0r. it

includks a Iast of speciaized tormowtol and data eter. The haLn(OK also OhVlails' the

g';€ A



purpose of each question in the interview guide and provides necessary back-up material

sometimes needed by the interviewer to communicate the intent of the question and the

meaning of the answer categories to the interviewee.

2.6 INTERVIEWER SELECTION AND TRAINING

it was deemed essential that mature and personable people, having a scientific

or technical background, should be utilized as interviewers; therefore, they were selected

on the basis of the following qualifications:

(1) A scientific or technical background.

(2) A high degree of inteligence.

(3) A high degree of responsibility.

(4) A pleasing personality.

(5) Ability to quickly establish rapport.

(6) A high degree of self-sufficiency and the ability
to direct a conversation.

It was ntwessary to thoroughly train the interviewing team ill the purpose o}

the survey and the actual tchnmique to be employed. In the initial stages the traiaiing was

extensive. As the ti-aining Weantae muw highly formalized, the imerviewers, were able

to be tr-ainled in a two-week !wriod. The two-week progranm consisted of (cur days of foruuaA

Classwmoi ttrailng (4in0lut!ing demonstration interviews),and five diys of piactice intez-

viewhin in the field, under obsie ato io of tie training specialist and usually one ofther stu.-

dwnt intervitewer.

2.7 PILOT TESTS

A series, of t"t iterview was tconducted to test all aslcts ot o tterview

A pee-pilot U.urvey consisttng of 1$ test i0terviO.w WAS conducted with techonicl

persarnel at AV IRBACi, the Frankord Arsenal, and the Philiadeiphia Niav Yard. h1te

actual pilot sutvey consisted of 73 intviews with wrswamal selected by 0)01). all of whom

wete located in the Washin-tasn area.

The pilot te.ts resulted in imnprovemenlts to a;l a peets of th suirvey techniqu.

and ial ;,licanz modifications to the interview guide and landbok.
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An important result of the pilot test was the conclusion that specific questions

relating to current awareness patterns should not be included in the survey. It was found

that such questions were generally incompatible with the critical incident method being

utilized to identify task related information requirements.

2.8 SAMPLING PLAN

The sampling approach taken during Phase ! was to select a simple, random

sample of approximately four perceat of the RDT&E population. The procedure first

involved sequential numbering of 36,000 population cards, taking 3,000 random numbers

from a table of random numbers, and selecting the cards in the population deck which

matched the random numbers. After eliminating duplicates, about 2,700 cards remained.

To reduce this number to the desired sample size, approximately one-half of the resulting

2,700 cards were randomly chosen. The sample cards (selected in the above manner)2
were sorted by installation for convenience in scheduling.

While other sampling techniques might have provided greater economy or

precision, the simple random sampling method was selected for very good reasons. The major

reason was that sufficient data describing the population characteristics were not readily avail-

able to allow for any iiear- ingful stratification of the sample. As a result of using a random

sample, a comprehensive picture of the RDT&E population was able to be developed. Further,

the sample size was sufficiently large that the information patterns of meaningful subsets of

the population were able to be analyzed.

2.9 SURVEY MANAGEMENT

A number of significant administrative problems had to be solved to facilitate

the conduct of the study, including efficient scheduling, developing effective means for

obtaining the cooperation of those to be interviewed, handling missed interviews, and tht'e

like. These are discussed in Appendix A.

2.10 CONDUCT OFINTERVIEWN'S

The survey consisted of 1,375 personal in-.depth interviows of tiw tM I ,M))

RDT&E popu]ation. Each interview lasted approximately two hours. The interviews were

j conducted in private to assure confidentiality and to prevent bias.

The principal parts of the interview wire:

(1) Information pertainiag to the respondent.

(2) Task definition and isolation.
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(3) Identification of required chunks of information.

(4) Questions concerning the acquisition and use of chunks.

In addition to these principal parts, other questions were asked about the

respond-ant's use of certain formal information services and questions concerning his

general ability to obtain information. These questions were asked toward the end of

the interview and were intended to measure the use of DOD formal information services,

as well as to determine the respondent' s satisfaction with the services available to him.

2.11 AUDIT AND QUALITY CONTROL

To assure consistent high quality data, a number of audit and quality control

provisions were made. First, all of the completed interview guides were reviewed for com-
pleteness, consistency, overall logic, and the appropriateness of the alphanumeric

coding. In addition, occasional field spot checks of actual interviews were made by the

analyst, the training specialist, or the project engineer. As problems were encountered,

feedback was provided to the interviewers with suggestions for their solution.

The inte-rview guide itself, and the computer programs for file maintenance,

provide a number of edit or self-checking features. The guide was designed to facilitate

keypunching. In addition, 100 percent of the coded data was key verified to ensure

against keypunching errors.

2. 12 DATA COMPILATION SYSTEM

% series of six colputer prograns was developed for compiling, analyzing,

compressing, and presenting the data. In particular, a data retrieval system was

provided which %kill allow for various types of questions to he asked of the data base.

For example, one-way, two-way, and three-way tables, which combine the answers

to specifi. combinations of questions, can be provided and printed out in a useful

tornt, hi additlun, qtestionts can be asked of the data 'base with provisions for AN1),

OR, and NOT operators. This provides for answering such questions as "How numy inter-

viewees wuswered YES to question 15 (the task was assignod) anid A (received with task

;ssigmnwit) to question 40?"

I'hus, it is possible to look at the interrelationships among the inswers to various j
questios by each individual interviewee as well as the relationship of the total distribution a
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of a given question to the total distribution of another question. Since the programs

also provide for a printout of the specific interview guide numbers, which satisfy a

particular intersection, union, or negation inquiry, it is also possible to go back into

the completed interview guides for further analyses.

2.13 ANALYSIS OF DATA

The data was compiled in three increments, upon completion of 474, 930,

and 1, 373 interviaws. The computer data compilation system summarized, sorted,

and formatted the data. Various presentations of hte data were printed out in the form

of simple frequency distributions with associated percentages, two and three-way tables,

and the answers to specified intersection questions which showed the inter -relationship

between the answers to several questions.

The data resulting from each survey question was evaluated in terms of its

reliability and freedom from bias. Such factors as how easily the intent of the question

could be communicated to the interviewee, whether the answer categories proved to be

mutually exclusive and all inclusive. and the subjectivity of the question, entered into

the evaluation. A rating scheme was developed using a simple index of 1 -- 4 to indicate

the aqII A!i tv V, hic %d~ta f)bt-aid byWc qeto.A ratingr of 1 indicated exce!1lcutn

quality, whereas a rating of 4 indicated data having very marginal reliabilit.,. If the

data from a particular (quCStion1 WZS considered to be of marginal reliability, little

further analysis was pei'larned on this question.

The procedture by which the various two-way and three-way tables and inter-

seciicn inquiries were Selectedi was as follows: first, the questions were grouped into

four e.ategories -environnment (characteristics of the person anti the task). responses

(chartacteri sti eb of the info rmation req .ired by the task), lxerformance (chatractr i sties

of the information actually obtained for the task. i.e.,. timeliness, depth. source. volume,

etc.), and narrative questions.

Next. the Possibility Of tile i.Xlstenicu of a s~gnifikitnt relationship hctwcten Uie

subjects of questioas wvithin one category and the SUbjLetS Of quesionsU0 Within 3 seCOnd

cAegory was examined. Possible relationships between the subject,-: of two or mourv

qucstiow- within a category were also examined. Thto hypotheses, underlying Ole poissible

existence of signifleant relationships, were developed jointly by DOD and AUIERBACH.
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On the basis of the possible relationships hypothesized, approximately 600

two-way and three-way tables were compiled and printed out by the computer system.

Where appropriate, they were subjected to standard chi-squared tests at the 95 percent

confidence level to determine whether or not there is a statistically significant rela-

tionship between the subjects of two qUestions, Where a significant r-elationship was

found, an attempt was made to interpret and measure the degree of1 relationship.

A more detailed description of the analysis procedure is provided in

Appendix A. Section IR presents som e of the results of the analysis. A selection of

the more significant two-way and three-way tables with brief interpretive comments

is presented in Section VI of Volume II.
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SECTION III. ANALYSIS OF DATA

3.1 INTRODUCTION

The survey produced data in each of the following categories of the Interview

Guide:

(1) Characteristics of the DOD RDT&E Population;
e.g., age, education, job title, rating, MOS or
job code, type, kind, and field of activity.

(2) Characteristics of RDT&E Tasks; e.g., field,
length of task, how originated, kind, form. and
nature of output.

(3) Characteristics of the Information Chunks Acquired
and Used in Performing RDT&E Tasks; e.g., class,
media,volume, dep*, timeliness.

(4) Use of Information Services; e.g., TAB, DDC,
information centers.

The RDT&F. population was iound to be quite heterogeneous in that it is engaged

in a wide variety of tasks of varying scope throughout a broad range of fields. The findings

described in Section 1 thereby relate to a typical randomly selected DOD technical man and

the typical tasks in which he was found to be engaged. Consequently, it is important to

examine whether the findings are uniform throughout all segments of the population, or

whether a significant variation exists for a given type of person or task. For example, do

people engaged in research tasks require performance and characteristics data as Ire-

quently as people engaged in development work?

The analysis methods described in Paragraphs 2.13 and A. 5.3 of Appeudix A

were utilized to identify the existence or absence of significant variatious in the tindings,

These variations are described in this Section. First, the claracteristics of the popula-

tion (e. g. , field, education, type, and kind of activity) are compared against cach otbhr.

against task characteristics, and with the use of information services. Second, the elir-

acteristics of the information chunks (e.g. , class, media, depth, timeliness, volume)

used i performiag IfDT&E tasks are eu pared to one another, and are then compared to

various characteristics of the tusks (e. g., field, kind, form, and nature of utput).

; -1 A



The findings presented in Section I were essentially based on the one-way dis-

tributions of the answers to individual questions. All of the one-way distributions for each

of the survey questions, both pooled and unpooled, are presented without comment in

Section VI of Volume II. Appendix B of this volume contains a discussion of each survey

question and its associated one-way table. The reader is encouraged to refer to Appendix

B for an explanation of the intent of each question, the statistical results, and a discus-

sion of any problems w hich may have affected the quality of the data.

To make the comparisons presented in this S3ction, it was necessary to analyze

not only the simple one-way distributions of the answers to the survey question, but also

two-way and three-way distributions which combine the answers to two or three questions.

Approximately 600 tables were analyzed to determine possible relationships

between the subjects of the various survey questions. A small sampling of these tables

is included in this Section for ease of presentation. In several of these tables, the data

in particular cells has been circled to highlight that portion of the table which is of primary

interest to the pattern identified. Frequently, the only significance of a particular table

is that there is no outstanding pattern or relationship between the subjects of the two

questions being examined. in must casc,, the reader i.% referred to Section VI which

contains all of the one-way tables, and a selection of the most significant two- ay and

three-wuay tables including brief annotations describing their significance.

Figure 3-1 is an example of a two-\way table with an explanation of how to read

and interpret the row and column figures. The table number (0950), which appea's at the

upper left hand corner of the table. refers to the answers to Question 9 (Type of Activity)

distributed agiinst the answers to Question 50 (l)o You Use DDC?). looking at this

sample table In Fikure 3-1, we can exanaie it in several ways. First, we can compare

the individual cell percentages against the colunin total percenUage. For e.\aniple, .Ahile

47 percent of the total population use DIC, only 35 percenit of the people engaged in tech-

aiical administration use DDC. Comparing the el pereentages aainst the row totals,

we see that 57 percent of the total population are t ag-agld in details.d scienti 110 Q1, tnigin-

eering activities, and that 58 peraent of those people who use DDC are in detailed

scientific or wiginuoring activities.

a-I-
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0950 $2-- TYPE OF ACTIVITY VS. USE OF DDC

Question 50 Do you use DDC (ASTIA)?

Yes No

9-50 A 8 - BLNK AD OF TOTAL

Detailed Scientific A 23V~1
or Engineering _ '- 53 --

Question 9 Technical
Evaluation a 52 48 . 100

TYPE OF 206 192 399
ACTIVITY 32 26 17 29

Technical
Administration C 35 63 100

55 100 3 1S
9 14 50 11

Other D 19 75 6 100
6 .24 . 2 .32

1 1 3 33 2

AO OF

TCTAL 47 53 100
640 7, 9 _ 6 ___ 75
100 100 100 100

EXPLANATION OF TilE CALL OUTS

3 is the cel! frequency; i.e., out t 13T5 responss,
73 were in category A in quesUon 9 alnd also in

category A in queslon 5"0.

' 4T indicates that this coil contains 47 percent ol all the
ntries fr that r.!w •- (373./78 .,. 100 47)

' 5A indi,.'es tlwk thks V01 Vont''us 5.s percent Mi all the
vnttrices for Wi.t vvoniml (374j'640 .\ lauo 5,q.

Similarly for row totals (redr to -ow ')A).

/\ 7M Is the suto of the ctlis in that row 1 73- 413 Tjskl.

100 is the sum of the sel) row-Met), perventAgos in-
cluding round-off eror which &q*ars in the tenlunta
(or row) marwl 11t0 OF

This numboer inditesaw that 57 perront of the twn lotitm1706/1375 x 10A --- 5, ans eqttu t ac,

A-(lMctalkd Soloetifie or Enintring)

For Value of q4p.estins iste uKr left-bAnd tn wr

4> Nrxt to the quvstion nuinkr tsaonto digit nutothr -t
W bV' dashos (e.g . This lutwr tn, t,

the composite 0nevltttion which hais bkv plredt uo p
the *1l ability of the dta conuiund in erah t4ble.
A rating of - I - lrdit tws thAt Ike t lust Af tht atbt is
oxccleit. whereas a rating of' - 4 -taidiltNtC that the
daut h14 vea'y WArnal rltawhily.

-

Figure 4-1. E xamtpk¢ of A 1\t-o-WVay Table
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3.2 CHARACTERISTICS OF THE DOD RDT&E POPULATION

Questions 1 - 11 are concerned with various characteristics of RDT&E per-

sonnel, including MIL/GS rating, Highest Degree and Field, MOS or Job Code, and Type,

Kind and Field of Activity. The reader is referred to Appendix B for a discussion of the

one-way distributions of the responses to these questions.

Personnel Characteristics vs. Task Characteristics

0 Table 0112 (MIL/GS Rating vs. Field of Task) shows that there are no

relationships between the fields of the tasks and the ratings of DOD RDT&E personnel,

with one exception; there appear to be relatively more higher rated people performing

tasks in the Aircraft and Flight Equipment field than in other fields.

* Table 0111 (MIL/GS Rating vs. Kind of Task) shows that higher rated

-, people appear to be performing relatively more tasks in R&D support than in other kinds

of tasks. Somewhat surprisingly, the table does not show that research tasks are

normally performed by people with higher than average ratings. Table 0414 (Highest

Degree vs. Kind of Task) shows that people with engineering degrees were heavily en-

gaged in engineering development and reliability tasks, whereas people with scientific

degrees tended to bu cngbagcd relatively more often in research Asrs. This result is

probably accounted for by the fact that research tasks tend to be of relatively !onger |
duration than other tasks.

* Table 0912 (Trype of Activity vs. Field of Task) shoms that in the field of

Aircraft and Flight Equipment, relatively more people were engaged in technical atdmin-

istration and fewer in detailte scientific anid engineering work, as compared to other

fields.

i Table 0914 (Type of Activity vs. Kind of Task) shows that restxrch tasks
required primarily dotail, d scientific and ul gineering people and proportionately less

teelucal evaluatvou or administrative type people than did other kitds of tasks.

* Table 1012 ( ind of Activity vs. Field of Task) shows that rese arch people

were doing reltively fewer tasks in thie fields of Aircraft and flight Equipmueut and more

in the fields of Medicine and Physics, Fluid Mechanics, and Nuclear Physics. Conversely,

engineering people were found to be performing relatively fewer asks in the fields of

Aircraft and ilight Equipnut, Guided Missiles. and Medicirkt and mure in the field of

lsearch and Itescarth Equilunuwt.
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* Table 1014 (Kind of Activity vs. Kind of Task) shows a very heavy diag-

onal as would be expected, since the definitions of the categories are the same for

Question 10 (Kind of Activity) as they are for Question 14 (Kind of Task). This pattern

implies that people normally engaged in a particular kind of activity were found to be

engaged in the same kind of task.

* Table 1112 (Field of Activity vs. Field of Task) alo shows a heavy

diagonal line which implies that the respondents' fields of endeavor tend to be the sume

as the fields of the tasks in which they are engaged.

Personnel Characteristics vs. Information Found After Task Completion

* Table 0148 (MIL/GS Rating vs. Post Task Information) shows that there

is no relationship between a person's rvating and whether or not he has found some

pertinent but previously unknown information after the completion of the same task.

* Table 1048 (Kind of Activity vs. Post Task Information), Figure 3-2, and

Table 1148 (Field of Activity vs. Post Task Information), however, show that research

people tend to find relevant information after task completion more often than other

types of personnel. This is true also for personnel engaged in mathematical work.

People engaged in the field of Oxhance rarely found relevant information after task

completion.

MI.IGS ltting vs. 'yp of Activity

* Table 0109 (MIL/GS iating vs. T..pe of Activity) shows that peop!e evgagei

in detailed scientific antc engineeriag effort tend to luve lower job raings tnum ptople in

teclinical evaluation and in techical adniaistratUon.

Persnnel Cl itcateristics vs. Use of Information Centers

* Table 1149 (ield uf Activity vs. Use of TAh) sho-Ws that people *tngagmlilt

the fields of Aircraft and Flight Equipmett, and Matorials and Metallurgy used TAB

relatvely more tian iwople in other fields. On the other hand, Table 1150 (Field of

Activity vs. Use of DI)C) shows fiat people etgaged in te fields of Vuels and Prolulsion

Systems, and in the fields of Phyics, l-luid Mechanics. Nuldar Phytdcs, use lDIC rela-

tively more than peopie engaged in other fields. People working in the field of M eiti ae

appwir to use DC relatively less than individuals in otler fields.
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1048 - 2 - KIND OF ACTIVITY vs. POST
TASK INFORMATION

This comparison shows that, proportionally, research
people seem to find more information after the com-
pletion of the task than do people in other activities.

Information No Information
Found After Found After
Task Was Task Was
Completed Completed

10-48 A B BLNK RD OF TOTAL

Research A 81 1 1 10
36 171 3 210

21 15 6 15
Explortatory, Advanced,
Engineering, Operational 8 82 3 1 100
Development 97 553 21 671

56 48 39 49

Relibility - Quality Control C 06 94 100

2 4 3

R&D Support 08 6 100
29 271 to 318
17 24 3A 23

Other, Blank E 6 84 9 1 100129 1
5 9 22 9

RO OF - 1 4

TOTAL6 0 83. 4 100
173 1148 %4 1375
100 100 100 100

i
I
!

Figui 3-2. Kind of Activity Vs. Post Task hif-rnaUno
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* Table 0150 (MIL/GS Rating vs. Use of DDC) shown in Figure 3-3, presents

a slight pattern which suggests that a person's use of DDC increases with his rating.

Technical evaluation peopic were found to use DDC relatively more than detailed

scientific and engineering people or administrative people (see Figure 3-1).

0 Table 0152 (MIL/GS Rlating vs. Use of Information Centers) shows a slight

pattern which indicates that as a person's rating increases so does his use of specialized

information centers. This pattern is somewhat more pronounced tha.n thc corresponding

finding in the previous paragraph derived from Table 0150.

* People classified as Technical Evaluation w'ere found to use information

centers relatively more than people classified as Detailed Scientific and Engineering or

classified as Technical Adminis~i'ation. This comes from a comparison of the circled
figures on Table 0952 (Type of Activity vs. Use of Information Centers) shown in Figure

3-4. Table 1152 (Field of Activity vs. Use of Information Centers) shows no outstanding

patterns, wvhich implies that a person's field of activity is independent of his use of in-

formation centers.

Per'sonnel Chai ra -uteri sties vs. Information Problem

An e.:4imination of Tables 0156, 0756 (Figure 3-5) and 1156 (MlLI/GS ltating!,
MOS or- Job Coce, FIld of Activity vs. Presence of Information Plroblem) shows that

as the three personniel eluiracteristicLs (rating, MOS, and field) vury, no signi ficant

relationships are found between personnel characteristics and the presence or absence

of an information problem. Table 0)456 shoun in Figure 3-6, however, displays a paittern

which imiplies Htt pople M~t i post-graduate degre-'s tend to express haiving it serious

problem in finding or obtaining information relatively inora than those with a Nachokr's

degree or thoso with noe dgree.

3.3 CL.ASS OF LNFORLMATi)N CHIUNK(

Question 25 (Class of Informattion) denlonstra ted the widespread Use Of per-
formance and characteristicsand srecificatticis data in all varietie.4 of RDUEt tasks.

It %%-s found flhat of the total nunmber' of chunks of information requirixi in the sampleri

tasks, 42 pereed were classified as performance and eAura cteri sties and seciffea lions

3-
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0150 - 2 - MIL/GS RATING vs. USE OF DDC

Using the chi squared test with the null hypothesis that
a person's rating is independent of his use of DDC, it
was found that at the five percent confidence level the

hypothesis should be rejected. The table shows that
higher rated people tend to use DDC and lower rated
people do not.

Uses Does Not
DDC Use DDC

1-50 A 8 BLNK RD DF TOTAL

GSU5, GS07, 00E2, 00E5
00E6, Blank A 81 10053

10 43 53
2 6 4

0001, GS09 68 100
36 7/5 111

6 10

0002, GS11 C 65 10073 13720

11 19 15

003, GS12 53 00
147 165 1 313

23 23 17 23

0004, GSl2 43 1 100
184 141 1 326

29 19 17 24

000, GS14 F F1 46 2 100

'116 103 4 223

18 14 67 16

49 1000006, GS5 
113

9 8 t

0007, 0008, GS160
3816 10 26

3 1 *2

RDDF - -l

TOTAL6 53 100

640 129 6 1375

100 100 100 100

Figure 3-3. ,NUL/GS Ratifg Vs. Use Of DDC i
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0952 - 2 - TYPE OF ACTIVITY vs. USE OF INFORMATION CENTERIS

This table shows a slight tendency for techndcal evaluation people to use information

centers relative to the rest of the population.

Uses Does Not Use
Information Information
Centers Centers

9-52 A B BLNK RD CF TOTAL
Detailed Scientific
or Engineering A (B414 46 2 - 1 100--414e 359 13 186

55 59 62 57
Technical
Evaluation 8 38 1 -1 100

26 151 2 399
33 25 10 29

Technical
Administration C (51) 47 2 100

81 74 3 1.58

11 12 14 13

Other 0 28 63 9 100
9 20 3 3)

1 3 4 2

RDDF OF

TOTAL ( 44 2 1 100
8 50 604 21 1375
100 100 100 100

I

Pigure 3-4. T"ypo of Ativiky Vs. Use of hformn.iloti CtierN
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0756 - 2 - MOS OR JOB CODE vs. PRESENCE OF INFORMATION PROBLEM

This table shows no outstanding feitures other than that people engaged in the mathematics-statistics
series seem to have relatively less of an information probleim than those people in other job codes.

Has Has No
Information Information
Problem Problem

7-56 A B 6LNK RO OF TOTAL
Biology, Medical A 3saIG
Officer : A 33 58 8 100

16 28 4 48
General Engineering; 3
Civil, Electronic,
Aerospace, Marine, a 28 6 6 3o 697

2 Industrial, and 192 466 39 69i
Mechanical Engincering 52 51 46 51

General Physical
Sciences; Physics, C 29 65 1 100
Chemistrv, Metallurgy 21 20 22.nd Meteorology 24 21 20 22
Mathematics 0 t a 87 ?1 4 3 100 |

8 71 3 8

Unknown Geography, 2 a 4 6
Psyciolo'gy, Library
and Archives, R&O' F 27 64 9 t00
Coordinat ion, and 67 1 59 21 74?
Navigator awi 18 17 25 1 8
Photographer

'q OF

TOTAL 67 6 100
"3 7 921 8' 1

IOU to0 100 toe

Figure 1-5. 1\W08 or job Coew Vs. Pro ,s of Ikndrm,-Iion ProAVi1 i
U-10



0456 - 2 - HIGHEST DEGREE AND FIELD vs.
PRESENCE OF INFORMATION
PROB LEM

Proportionally more people with higher degrees con-
sider that they have an information problem.

Has Has No
Information Information
Problem Problem

4-56 A B BLNK RC OF TOTAL

No Degree A 23 70 7 100
32 96 9 137

9 10 11 10
Bachelor in Aero, Chemical,
Civil, Electrical, Industrial, B 26 68 7 - 1 100
Mech, Metallurgy, General, 136 358 35 529
Other, Engineering 37 39 42 39

Bachelor in Agriculture,Biology. C 26 70 4 100
Chemistry, Mat, Physics, 94 259 15 368
Psychology 25 28 18 27

Master in (all those in B) D 0 58 7 - 1 100
33 53 6 92

9 6 7 7

Master in (all those in C) E (D3 61 7 100
43 81 9 13.

12 9 ii 10

Ph.D in (all those in B) F 30 13 - 1 100
4 3 1 8

Ph.D in (a]I those in C) C 67 9 - 1 1C,0
23 62 9 qi

6 7 10 1

All Medicine K 3 60 7 100
5 9 1 15

11

RD OF -k -1

TOrAL 207 67 6 10
370 921 84 1311

100 100 100 IOU

I

-I
Figure 3-6. Highest Degree tnd Field Vs, Presencv of h11formUaon P'rohlem
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Class of Information vs. Task Characteristics

Figure 3-7 compares the answers to Question 25 (Class of Information) to

the answers to Questions 12 (Field of Task), 14 (Kind of Task), 17 (Length of Task),

and 94 (Task Output).

Within Figure 3-7, the comparison of Field of Task vs. Class of Infor-

mation shows that there is no significant difference in the degree of use of one class of

information over another as the field of the task changes.

The comparison between Kind of Task and Class of Information shows

that Research tasks tend to require relatively more concept information and less per-

formance and characteristics information than do the other kinds of tasks.

2 * Engineering tasks were found to require more Performance and Char-

acteristics and Specifications data than other kinds of tasks.

* A comparison between the Man-Days of the Task and Class of Information

shows that as the length of a task increases, there appears to be a greater use of con-

cept information.

* A comparison between the Task Output and the Class of Information

confirms that there is a fairly strong correspondence between the nature of the output

of the task and the class of information used within the task.

In summary, it can be said that with mninor exceptions, as the task character-

istics change, there does not appear to be a significant change in the classe8 of informa-

tion ust)d to conclude the tasks. It is further observed that the high usage of performance

and characteristic and specificatiuns data, and "how-to-do-it" information (design

techniques, etc.) does not appear to vary significaniy with differences ii RDT&E task

characteristics.

Class of Information vs. Nledia 4
The media used to convey information are d serib, in Qtestion 28 whicb is

discussed in Appendix U. The most popular nicans of obtaining infornuition was by Way

of oral media, a distant second being by way of propisals and reports. \'hten Question 25

(Class of InforiatioUn) was compared to Quesiion 26 (Media), the following patterns j
were found to exist (see Table 2528 It Figure 3-8).

3-12 !



(1) Concept information was conveyed principally by way of texts, journals,

and from previous knowledge; relatively little use was made of brochures, catalogs,

standards, drawings, parts lists, etc. (category A of Question 28).

(2) Cost and funding information seemed to be conveyed relatively more

often by way of the oral media rather than by any other media.

(3) "How-to-do-it" information (design techniques, etc.) did not tend to be

communicated by any one particular medium.

(4) Math aids and formulae seemed to be obtained principally from texts.

(5) Performance and characteristics, and specification information was

obtained to a great extent from brochures, catalogs, standards, etc. (category A of

2 Question 28), whereas very little performance and characteristics, and cpecifications

information was obtained from texts.

Class vs. Volume of Information

Table 2532 (Class of Chunk vs. Actual Exposure to Information) shows the

exposure to an assumed quantity (volume) of information obtained in the sampled tasks

for each class of information. By examining this table, it is found that for math aids

and formrulae, one item containing the information is usually sufficient in most cases.

Generally, however, this table shows no outstanding patterns, implying that the exposure

to information does not vary significantly as the classes of information change. A

comparison between Tables .532 and 2533 (Classof Chunk vs. Desired Exposure to

Information) shows the difference between the exposure wanted and the exposure actually

obtained. It is interesting to note that there is relatively no difference between these

two tables, possible implying that the user either gets what he wants or accepts what-

ever he gets (i.e., he has learned to live with the system).

Class vs. _RcIt.

Table 2538 (Class of Chunk vs. Actual Depth of Information) shows the rela-

tionship be -evr the depth of the iformation actually obtained and the class of information.

By e. nAwnlag this e it is seen that nwth sids and formulae, and raw data are corn-

moely oiedivW i' Lhlt form of a specific answer (great depth) whereas teclical status

inform ) 4on is mo-e-,oonwumidy received in a once-over lightly treatment (limited depth).

WAA



Note:Not Field of Task

* All figures are percentages. (Question 12)
* Information that was recorded during

interview as "Other" or "Blank" is
not included in these tables; therefore,
the columns may not add up to 100%.

* All data is pooled where appropriate. 0

00

A 0

t4 0 W

Clsss fInoraio Dsriuto , o . 0

of: lase to
0 0 C

One-Way 0 Q)4) 4V09 : 1
Distribution z k -%

C lasses of Information of Classes of 4
(Question 25) Information

(Pooled) 01 02 03 05 06 10 11 12 14 15 16 22 21

A. Concept 8 6 12 13 7 6 3 10 9 6 11 8 5 1i

B. Cost and Funding 3 5 3 2 3 4 2 6 4 5 0 1 2

C. DesignTechniques, Experi- 20 14 14 23 25 12 28 26 11 27 14 24 21 2:
mental Processes, Production
Processe3, Test Proeesses,

Utilization

E. Math Aids and Formulae 6 5 12 6 5 2 2 0 7 4 26 3 7

F. Performance and Char- 42 49 35 33 42 49 46 39 50 40 20 45 2!
acteristics Specifications

11. Raw Data 8 7 3 7 3 C 6 7 14 3 5

,. Technical Status11 13 15 14 12 14 10 30 7 9 11 16 9 1:

-!



TASK CHA1IACTERISTICS

Kind of Task Man-Days of Task Task Output
(Question 14) (Question 17) (Question 94)

0

W ~44 .

0) 0 

0 > 0

S.

0 .4. CJ 0 =
.d 0 0 0 o

4-F2 BN 0 D E,

b 0 0 0
05 0 0 W x w ;4Q

48 5 14 9 7 9 13 8 6 6 7 8 11 17 20 5 7 11 10 10 7 10 6 7 4 1 7

2 1 2 2 5 4 4 4 1 3 1 3 4 " 1 2 1 12 1 0 0 2 2 0 5 6 1 0 3

04 21 23 19 19 23 16 22 19 34 21 19 20 21 19 19 15 21 22 21 20 37 26 17 13 30 jb 18

17 7 7 3 6 3 7 8 5 4 7 5 5 8 9 1 6 7 19 8 0 5 1 2 2 1 4

0 9 45 29 41 42 45 45 29 4- 40 43 -W 40 39 36 23 40 50 33 28 43 42 40 53 39 40 47 40

5 7 2 7 4 4 4 4 5 6 2'6 2 2 5 10 6 3 4 4 6 3 4 5

9 ) 1 G 13 17 110 8 1 14 9 21 8 7 1 3 10 21 8 6 14

F~igure 3-7. Relationships Between Classes of

Informtion ,and Characteristics of Tasks
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2528 - 2 - CLASS OF CHUNK vs. MEDIA

This table shows the following highlights: concept iafor
engineering type media. Cost and funding information i
in texts, manuals, and handbooks. Performance and sp
(engineering media), the oral mode, and in proposals at
obtained by way of proposals and reports, the oral mod.

Brochures, Catalogs,
Standards and Codes, Corr
Drawings, Schematics, Live Demonstration, Mer
Parts Lists, System Physical Measurement Pers
Specs (QMR, TDP...) or Experiment Files

Oral, Directives,
Meetings and Haiidbooks,
Symposia Manuals

25-28 AC 0

Concepts A 3 23 1 5 4
19 148 1 32 2

2 7 3 6

Cost and Funding B 9 ( 8 4 1719 87 83

Design Techniques, 2 4 1

Experimental Processes, C 11 31 4 9 7
Production Processes, 162 481 54 145

Utilization, Test 1 9 21 21 25
Processes 19 21 21 25

Math Aids and E 41 17 1 16 2 4
Forlie 14 63 3 62t

2 3 1 11

Peiforma ice 1iL.1 F 1629 4 8 9)

Cha i cteristics,53 953 135 264 2 F

SpCeiitis 6142 52 46

Rawta H 7 22 9 4 16
23 73 31 12

3 3 12 2

Teclnical Status J 5 31 2 2
49 3 08 17

6 14 7 4

(Ather 3 12 $8 3 a t
50 163 13 32

6 7 S b

:RD OF -kI -1I - t -!a D
TOTAL 11 '29' 3 7 8

872 .26 7 6  260 $e
100 IOU 100 t0

K l



t nfori ~IEDIA
ation it-

-and sp concept information is found proportionally more in texts and journals and less in

sals an r b formation is obtained by the oral media. Math and formula informatior is found

1 mod,,. rmance and specification information, to a great extent, comes from a category
in pr.oposals and reports, and is not found in texts. Status information is principally

the oral mode, and journals.

Corr
Menm

t Pers Correspondence,
Fl ' 0, Memos, TWX Preprint,

urement Personal Notes, Reprint, Previous
Files and Logs Journal Knowledge

irectives, Newsletters Photographs

andbooks, Mass Reports Maps Computer

lanuals Media Proposals Texts Films Printout Other

4 K N P R S T V i Z RDOF TOTAL

2-(
4)2 27 1 59 1278 13b 3 2 10063

6 4 3 16 6 7 16 4 4

17 16 8 1 3 1 100

8 37 1 35 17 2 7 213

7 6 3 2 2 15 3

7 5 14 4 1 13 1 100

145 IL 5 7 , 209 68 8 207 5 10 1546

25 18 14 2c; 16 15 13 25 6 22

4 1 5 11 2613 2 1.00

62 15 4 1d 41 98o5 9 13

9 11 2 11 5 3 6 11 2

281
9 3 1$ ' 1 8 100

a64 286 16 98 576 27 264 25 12 32

16 46 45 43 26 45 20 45 32 30 26

4 16 3 20 2 4 2 9 1 1 100

12 51 1 9 615i 14 7 31 3 328

2 8 3 2 2 2 23 1 36 1 4

6 1 11 23 6 1 12 -1 100

24 61 9 1(4 22S 56 5 119 3 6 986

l1 4 to 24 27 17 13 8 14 4 13 13

4 1 4 14 1 7 1 1 100

32 46 1 is 60 6 2 30 4 5 426

6 7 3 4 5 1 3 4. 5 11

S -1 -1 1

63
1t 78 5 1IZ 1 11 1 100

579 634 37 1'9 1289 446 60 630 82 46 1790

too 100 100 100 t00 to0 tO0 too to0 100 too

Figure 3-s. Class of Chwik Vs. Mcdia
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Any significance attached to the patterns of information in this table, however, must

be qualified by the low reliability value (3) of the data produced by Question 38.

Class vs. Field of Task vs. Field of Chunk

The three-way Table 251226 (Class of Chunk vs. Field of Task vs. Field of

Chunk) shows a high degree of correspondence between the field of the task and the

field of the classes of information used within the same tasks. This is evident by the

pronounced diagonal throughout each of the sub-tables, which shows the interdisci-

plinary aspects of information. The degree of this relationship, however, was found

to vary somewhat with different classes of information. For example, tasks in a given

field tend to use cost and funding information almost exclusively in the same field as

the tasks. However, tasks using "how-to-do-it" information (design techniques, ex-

perimental production and test processes, utilization) were found to use a fair amount

of "how-to-do-it" information in fields other than the field of the task. The same

pattern was also observed for tasks using a high percentage of performance and char-

acteristics, and specifications information; i. e., a considerable amount of performance

and characteristics and specifications information was used in fields other than the

field of the task.

3.4 FIRST SOURCE OF rASK-REQUIRED INFORMATION

The results of Question 42 (first source) demonstrated the significance of

the local environment (or infornmal information system) and the infrequent reliance on

libraries and information centers as a first source of information. The one-way table

fre, Questiou 42 is ruproducuo tljAu L xpla uition of the frequency column and the

blank category for this ald other one-vay tables is found in the introduction to Appendix B.

! _Westion .12

\\liat %as the first orgaURttl?ton or person you wetit to
in order to obtain this information?

Frequeny Percent

A. toccuivod uitlh Task Assignmuent 496 11

W3. Supervisor (if Given by Supervisor after
Assigiument), Assignment to Subordinate 268 6

E. Consultats, Colleague 1027 22
F. Librarian or Teeltica|I Researcher, Library

(Search by Self) 243

3-161 A



Frequency Percent

H. Department Bookcase or Files 608 13

I. Own Collection 820 17

J. Information or Data Centers 19 0

K. Manufacturer or Supplier 215 5

L. Blank 991 21

Total 4687

First Source vs. Task Characteristics

The first source to which the respondent went to acquire task-required infor-

mation was examined in relation to the characteristics of the tasks.

2 * fable 1242 (Field of Task vs. First Source) shows that there is no sig-

nificant pattern between the field of a task and the use of any particular first source,

with the one exception that for Aircraft and Flight Equipment tasks, manufacturers

were used as a first source more often than in other fields.

* Table 1442 (Kind of Task vs. First Source) in Figure 3-9 further shows

that as tasks are classified in another manner, there is still no cutstanding relationship

to a particular first source, \ith one exception; libraries were used as a fL:st source

of information for research tasks relatively more often than for any other category of

tasks.

0 Table 1742 (Man-Days of Task vs. First Source) shown in Figure 3-10

comlxtres the level of effort in a task against the use of the various first sources. which

again tends to confirm that he use of a particular first source is not dependent on task

characteri sties.

First Source vs. Class

%10n classes of information (Qdestion 25) are comnAired to the use of the

various first sources (Table 2542), it is found that thre are no outstanding patterns

between te use of anky particular first source and the various classes of information.

Two minor features, however, do stand out: first, libraries stvm to he used relaively

more as a first source of concept and technical status informatiow: and second, a perso's

out1 collection seems to be used relatively more as the first source for nda aids aW
formulae than other first tiources.

3-17
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Performance of the First Source

Question 45 determined what was obtained from the first source, e.g., all

of the information, part of the information, a reference to further information, or

nothing. In 39 percent of the cases, the first source provided all of the information

required.

0 Table 4245 (First Source vs. Information Obtained from First Source)

shows that where the First Source was a colleagae, a supervisor, or a subordinate, the

information obtained was frequently a reference to further nformation, rather than all

or part of the information required.

3.5 VOLUME OF INFORMATION (Exposure)

2 In the great majority of cases, the user does not want to be exposed to all of

the relevant information which is available. The user is generally satisfied either with

a single item of material or a sampling of the available material. The one-way table

for Question 33 is presented below. I
Q estiom _3

Concerning the total amount of material available, which |
potentially contains information on this chunk, how much
of it did you want to be exposed to? Fequec Percent

A. One Item of Mater'al 1611 34

B. A Sampling of the Aailable Matereais 1240 26 !

C. All Available Material 1050 22

D. Blank 784 17

Total 4687

The 17 percent under "'Blank" is composed almost ,intrely of thouse information

chun6- which the reondents recallod fron dieir own previous nerience. j

Volume vs. Kind of Tsk

Table 1433 (u) (Kind of "sk vs. Exposure 4o Information Wanted-Unpeoled)

presents no outstanding pattern between the kind of tasks and the volume of information

%anted for the chunks of information used In concluding these tasks, I

I
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Volume vs. Search Aids

It might be assumed th&~t people who want to be exposed to a large quantity of

information would at the same time want to use some type of search aid to help them in

selecting the most appropriate items to examine in detaiil.- Table 3334 (Desired Exposure

to Informaticn vs. Use of Search Aids) did not present any significant patterns. The

relatively large numbers found in row C of this table are due to the fact that Question 34

(Search Aids) was asked only of Ltiose who indicated a need for a large volume of infor-

mation.

Volume vs. Depth

Table 3339 (Desired Exposure to Information vs. Desired Depth of Information)

shows thit when people want to be exposed to one item of th e available information, they

generally appear to be searching for a specitic answer. There are, however, no other

significant patterns betw.:n the information exposure wanted and the esired depth of

informatian.

3. 6 SEARCH AIDS

Question 34 was designed to determine whlether search aids v-ere usA-' or de-

sired by those who ticeded a large quantity of inform~ation. 11.0 question wvas not asked

of thoee who did 3ot indicate a need tor a large volumne of iformation, since it wvas

presumnlrt that in this tnwaton searoh aids would not have b)een required. This accounts
fo the large numl~vr of Wianks (no answer) in the one-way distribution shoui, btilow. Of

the 19 pereoat of the clunks of information for which affirmative unswers Welle Obtiined

(e. g. , A, 11, or F.), search aids would hrave boan useful or wovrre alrtady WAtv used in 6~S

percent of these Qasos.

%Question 34

Sine you uwantod to sea lot of mteril.t would you hrave found
title hatings or aibstris more ussei4A to read first in Order to
h1". Pyou select We Ohu* of inatrial to read in detail ?

A, No. Wantwl U) roviow all Uwe nuterial 263
E-NPlainl

11. Title Listiog, Ah-tats or both 4WI 10

1 . Alrcudy Vack Either or both 15

X. Blhank 3803 6

Toal 48
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Search Aids vs. Field of Task

From Table 1234 (Field of Task vs. Search Aids), it was found that search

aids were not generally considered to be useful by those engaged in tasks in the field

of Communications and Electronics. Converse.y, search aids were more heavily used

in tasks in the fielde of Medicine, Physics, Fluicd MechaniLs,and Nuclear Physics.

3.7 DEPTH OF INFORMATION

Questions 38 and 39 are companion questions dealing with the depth of infor-

mation received and wanted, respectively. Depth wvas defined as either a "Once-Over-

Lightly" treatment of the subject or as a "Detailed Analysis." A third category "Specific

Answer" was treated as a subcategory of "Detailed Analysis" (considerable depth). The

significant finding was that the RDT&E population uanted either a Detailed Analysis or

., Specific Answer in the great majority of cases.

Question 38

Depth of Information Received. Did you got a:

Frcency Percent

A. Once over lightly of the subject 859 18
B. Detailed Analysis 1994 43

C, Speciic Answer 1002 21

D. Nothing 42 1
Blnk. Blank 790 17

Tota-)ti$

04th of h11follation X a nted. Would You V n a-

A. (.1ate over lighl of Lhe rwbwet, -

4 4

n " ,..



Varying task characteristics were compared to the depth of information de-

sired for the required chunks of information. Tasks in the fields of Aircraft and Flight

Equipment appear to require only a once-over-lightly treatment relatively more often

than tasks in other fields. The respondents engaged in tasks in the field of Medicine

were relatively less often satisfied with a once-over-lightly treatment.

* Tables 1439 (u) and 1739 (u) (Kind of Task vs. Desired Depth of Informa-

tion) show no significant patterns. Thi s implies that the depth of information wanted

bears little relationship to task characteristics.

* From an examination of Table 3942 (u) (Desired Depth of Information

vs. First Source) there further appears to be no relation between the use of any particular

first source of information and the depth of the information wanted.

2

3.8 RETRIEVAL TIME

Questions 35 and 36 are concerned with how quickly the information was re-

ceived and how quickly it was required. It was found that in only 18 percent of the cases

was the required information needed in less than one day or received with the task assign-

ment, while 41 percent of the information.was actually obtained withip one day( or received

with the task assignment).

Question 35

From the time you requested this chunk u-1 btarted to
search for it, what was the actual time it took to get it?

FrcI, ncy Percent

A. No, or Not Applicable 351 7

B Under 1 Day 17i 346

C. Under 1 Week •735 16

D. Under 1 Month; Under 3 Months; Over 3 Months 895 19

G. Rleceived with task a ssignnent 528

X. l.ank o 0 2

Total 4687

3-23A



Question 36

From the time you requested this chunk or started to
search for it, was there a maximum time you could have
allowed to get it?

Frequency Percent

A. No, or Not Aplicable 738 16

B. Under 1 Ily 617 13

C. Under I Week 998 21

D. Under 1 Month; Under 3 Months; Over ,3 Months 1315 28

G. Received with task assignment 212 5

X. Blank 807 1

Total 4687

Retrieval Tin e vs. Kind of Thsk

* Table 1436 (u) (Kind of Task vs. Desired Retrieval Time) shows that

there are no ,igpfieant patterns between the time information is wanted and the cate-

gories of tasks found in Question 14 Nwith the one exception, that Research tasks rarelyi

require information in less than one day.

* Table 1735 (Man-iDays of Task vs. Actual Retrieval Time) also shows no

significant patterns between the length o( the task and the actual time to obtain iniorniation.

Hetricval Time vs. VoluIe

& Tab 3336(u) (l)esi,-d Exposure to Information vs. D!eircd Retrieval Time)

,ho's in Figure 3- 11 that t ere are no significant patterns between the time information is

wanted and the v\olume o. information or degree of exposure -manted, ith two minor ox-

Ce'options: when ifllormiation S %anltd in under Oue day, there seenIs to he a tendency to

keUanltle only one ttpcitic item of tK! available nmterial (soe Ro\k A, Column B, of
f'~ , 3-11); whe up to thl-t' moriths can be allowed. there* appears to be a relatively

greater desire to be xposvd to all tli intonnation (see WA% C. Column F of Figure .3-11).

er'meal 'Time vs,. FiSt ouree

* Table 3i512 (Actual Retrivual Timv vs. First Sourev) shows sevvral

jiattv",'rns Ohielh exist betwm;n the tse of the various ii.-st sources al the lem-th ol time

relquirod to retrievv it'iormation. \When the information is retrieved in under one -, e¢k.

I



colleagues, manufacturers, and suppliers are used relatively more as a first source of

information. When it takes more than one week to obtain information, the library, man-

ufacturer and supplier, and supervisor and subordinate are more frequently used as the

first source.
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APPENDIX A. STUDY EXECUTION

This Appendix contains a detailed description of how the study was exc'ated

and is intended to supplement Section II, which presented a brief description of the

Conduct of the Study. This Appendix also discusses the problems of the study, the

methodology that was used to solve these problems, and the reasons for the decisions

and assamptions that were made.

The first part of the Appendix contains a discussion of the overall study ap-

proach. This is followed by a discussion of the four major parts of the study, which are:

(1) Survey Techniqaes.

(2) Sampling Plan.

() Survey Execution.

(4) Compilation and Analysis.

A. I STUDY APPROACH

Before considering the details of each phase, it is useful to consider some

of the macroscopic problems of the task to obtain a proper perspective of the study

since the magpitude and scope of this study exceeds that of any other user st.idies de-

scribed in the literature. Other studies have generally been of more limited scope and

have been confined to a specific discipline, e.g., a su'vey of 200 chemists. Also, most

other studies have been concerned with probing the media used by the respondents. with

the result that the nature of the information itself and its application have received tess

attention than the means by which it was conveyed. An annotated bibliography containing

a description of nwany of these studies is in Appendix C of this volume.

A. 1. 1 Survey Design

The available population, exceeding Ui, 0i0 RDT& E pirsonnel, dispersed over

a large geographic area, posed a major problem. A sample size exceeding 1, 200 nter-

views -was required to gather information that was reprosentative of the total population.

it was therefore necessars to devise a system for iathering, p'ocessinlri and a:dyzlng

the resolts of the interviews as efficiently as possible to work within a realistic study

schedule. For this reason considerable attention was pa:id to the developnient of a work-

Iable interview guide. The design of the guide consisted of over 15 stages, involving

iterative stops of desigii, test, analysis, and redesign.I
I
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A. 1. 2 Population

The heterogeneity of the population posed problems in formulating appropriate

questions in the interview guide and ensuring that the answers would be comprehepsive

and unambiguous. The population contains a wide variety of scientific and engineering

disciplines; members range from those doing detailed work in their discipline to those

performing broad administrative and evaluative work, either in one discipline or a mix-

ture of disciplines. It was decided that the best way to cope with these problems was to

conduct an in-depth interview lasting approximately two hours. An interview guide would

be used and it would contain ample space for entering appropriate narrative comments.

A. 1.3 Pilot Testing

A series of test interviews as conducted for the purposes of testing the
"2 interview guide and interview techniques, and as an aud to interviewer traiuing. The

pilot testing was clone in two stages; the pre-pilot stage, which consisted of 18 interviews

with technical personnel from the AUERBACIH Corporation and the Frankford Arsenal

in Philadelphia. and the pilot stage, which consisted of 73 interviews at DOD installations

in the Washington area. The Revisions to the interview guide and technique resulted

in changing from a media-oriented guide to one concentrating on the characteristics of

the information required for a task, and from an unstructured guide to a semi-structured

guide. It should be stressed that the purpose of the pilot interviews was not to gather

information, but rair W provaide for imp'oving all aspects of the survey

methodology.

A. 1.4 SaLMplina

Another imxormtt consideration was the necessity to derive a ropresen~ktive

sample of the population. The decision problem lay in the choit-e of a sampling technique,

1.e., a stittified sampling or a simple raindom sampling toehluique. A stratiied sanple,

is one in wilch sehctions ar made randomiy from sogn'ented groups of the population.

While the Stratified sample might have resuited in -froater precisiun, the vhoice was made

to u-e simple randon sampling. The primary reason ftr this choice was that .m instf-

fielet anount of tested, aj!Li hinfletation wats ',va1l.1lo about the populatioll to 0nMsre

prolwr statiiicaton. T1-.k ralldOln sauple was cheke,40d by Votn ing the samplo's

geg'aphic distrihttiotn agailst the popuLitioun's geegraldhie distrbutiwt, ald it was bentd

to b 11CSUretSbLhktive.
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A. 1.5 Identification of Information

Implicit in the design of the interview guide is the question of how to identify

the information required by the user and how to analyze the data after it is collected.

A significant feature of the study is the development and use of a method for explicitly

identifying those pieces of information whicb were wanted and used by the respondent.

The pieces of information used to answer a particular question are collectively called

a "chunk". A chunk is the smallest identifiable unit of task-required information which

would lose its identification and meaning with respect to the task, if segmented further.

While the concept of a chunk of information does not provide a quantitative measure of

information, its advantage is that it is a workable and understandable unit.

The choice of information "measurement," however, posed a problem since

chunks are not independent of one another and since they are by definition delpendent on

the sampled tasks. It is therefore not possible to apply the standard statistical tests

in analyzing the data derived from combinations of such questions. Nevertheless, it

was considered that the definition and use of the "chunk" concept enabled a useful degree

of objective malysis. Questions in the interview guide which do not involve information

"chunks' are still amenable to standard tests, and such tests have been made.

A. 1. 6 EiliminItion of Bias

The design of the survey attempted to reduce and eliminate potential bias by

creating the proper environment in which the interview was to be conaucteo. &Itch

tiings as diret4ed atswers by superiors and concern on the part of the respondent that

his suprior might review his answers, were oxpctod. To circumvent these problems,

certWin inturvieuing procedures were used:

(1) Guarantee of interviewee anonymity.

(2) No aud wn| during interview.

(3) int.'rviewers would cheek atd oross-dheck answers to
eliminate bias and test for rousotnbl miswers.

It was found early in te field interviow stage that these problems did not exi St to ally

extent. ioat ros;omidents ad little or no fouling about remaining anonymous, 'and it

wa5 felt by tho interviewers that virtually no dirct ed utswors were being obtatdi.A
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A. 2 SURVEY TECHNIQUE

To implement the objectives of the study, an examination was made of the

techniques available for collecting data. The following techniques were rejected:

(1) Mailed Questionnaire: This approach was considered
not feasible because it would have produced non-standard,
probably biased, data which would be difficult to interpret.

(2) Diary Technique, This technique would require selected
personnel to record certain information in a diary at the
end of a given period of time. The approach was rejected
for essentially the same reasons as the mailed question-
naire.

(3) Direct Observation This technique would involve assigning an
observer to each respondent for a period of time. The purpose
of the observer would be to observe and record the information
the respondent acquired and used. The technique was rejected
because it was impractical from a time and cost consideration.

The method eventually chosen was the critical incident technique based on a

persona' interview with each respondent. This method allows specific data to be ob-

tained with a minimum of bias and within reasonable time and cost considerations.

A. 2. 1 Development of the Interview Guide

The final guide used in the mainstream of interviewa evolved from a very

loosely structured instrument of informally phrased *uesti ns and minimum framework

to a semi-structured, more formally organized interview guide. At no time, however,

,lid the guide become a rigid qiiestionnaire of a "Yes-No" character, or of a limited

range of responses. The int'.rviowcr always had the option of ignoring multiple choices

or categorization if they dih not fit the situation: the alternatives were narrative com-

meats or outright omission of the questions.

(1) Evolution to semi-structured guide

The progression from a very loosely structured to a
semi-structured guide was a natural one. The semi-
structured version was possible only'after the pertinent
questions and most of their possible responses had been
pinpointed by the loosely structured pj--plot inturviews. I

(2) Discard Media-Oriented Gude

A second oticeable trend during the development of the
guide, was the ablft away from cataloging the ty and
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quantity of media used by respondents. Early versions
of the guide had, as their primary objective, the analysis
of what journals, texts, or other type media were instru-
mental in shaping the respondent's information repertoire.
Gradually, the study team began to realize that what they
needed was a more concise description of the type of
technical information used, not the name of the media
from which it was obtained.

(3) Critical Incident Technique

A third development trend was the selection of the critical
incident technique. This technique provides that an in-
cident be defined, in this case a task, and a series of
questions be developed to uncover the attributes and char-
acteristics of the information the respondent used relative
to the incident. To provide a basis of analysis of the
details of the critical incident, further questions were
developed to gain i:asight into t" respondent's backaround
and into some of his general information gathering habits.

Each task used as the critical incident for the interview

met the following criteria:

(a) It was at least eight hours in duration.

(b) Some technical consideration was involved in the
task.

(c) It liad a tangible, clearly identifiable output such
as a teclnical report or an oral briefing.

(d) It was the respondent's most recently completed
Utak that met the above t c'o criteria.

The last criterion, that the task mum have been completed,

may have roguled in a biased selection of tLsks in that a
disproportionate number of shorter tasks are likely to have
ihoulI Selectedi.

(4) Simplification of Recording Teh0itmimes

A tourth de\velopent trentd wats the attemipt to simplify
te in tcvrimvors' recordl ng and reportng pr1ocedure.i.

Tihe largely ivirrative rtwordilng thniqus of the early.
loosely stm iL hiltrviews r.'x(trd lengthy trtis-
cribhig and analysis by the inter viewer after he fitnished
alkiug with the r spomdent. lie provision of additiouli

struturei allowed tim interviewer to revorl responses
on ime guide itself by enterinmg a single letter or mumtner
in a block. !lie simplified ric-n'dim g auid reporting
procedu res redtaed theimverage "after-ilts-,view" cleatup
ite from an humr or lOe to only a le\v milnutes. It very

likely imtreasod tie validity of rte returns.
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(5) Elimination of Current Awareness Questions

Another development was the elimination of specific
questions on the subject of current awareness. During
an early analysis phase of the pilot study it was recog-
nized that unique problems existed in gathering accurate
data concerning the acquisition and use of current
awareness information. These problems are due to
the fact that current awareness information is extremely
encompassing and is gathered and used in highly sub-
jective ways. Hence, to gather accurate, comprehensive
information concerning current awareness, a series of
close-up, intensive studies would be required where the
investigators would have to "live with" the RDT&E groups.
It was further concluded that specific treatment of current
awareness would be inconsistent with the critical incident
technique used to identify task related retrospective
search patterns. Therefore, with the concurrence of Uie

-' contract monitor, it was agreed that the identification of
general current awareness patterns would not be handled
within the study.

A. 2.3 Interviewer Training

(1) Staffing. The AUERIBACiH team assigned to the DOD study
consisted of a principal investigator, project. supervisor,
project engineer, analyst, training speci-i~ist, and inter-
viewers. In addition, consultants both within and outside
the organization were used. The consultants from outside
APERBACIt were: Dr. Robert Sleight and Mr. Kenneth
Cook of the Applied Psycholog' Corloration: Dr. John
de Cari of ie Statistics DeIxtrtment at tho University of
Ilennsylivania i and Dr. Herbert Menzel. a researcher il
infoirnution use pAttertis, from Columbin_. I iniversity.

(2) TrainnijvL. The training program provided schooling tor'
four classes o( interviewers: Class I. four' A1IMUACHi
interviewers: Chass It. four National Socu rity Ageney
intorriewers: ('lass Ill, one additional AVE.IiBACtt intl1r-
viewer. ,,and Class IV, to backup i tudrviewers fro
AFFTIISAC.

11te (our miembers of Class I r1COiVi.1 a11 itwVuabIC orientation in prvious

user stidy l ireh whoen they vollcitively conducto.d a literature refereaee seArch

and compiled a vory coumpreenstve biMiography thich coniprises part of the bibliograiiy

in Volume 11. In addition to receiving guest lectures from information specialists at

Esso and Du Pont, the nienibers of Class I recoived formal classroom training i'ricipalLy

%.at interviewing lacuticluocsz the 1)1) otrnizational -oructure: how to make a li~ir1un*

search; te phlilowophy, objective, and hypotwses of the W)OD utuly: iueanhngS ol
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interview guide questions and how to use the guide; interview recording and reporting

procedures; and other administrative matters. The bulk of the training time was spent

on demonstration interviews using the role-playing method, and in numerous "live"
practice interviews conducted at AUERBACH and at DOD installations in the Washington,

D. C. and Philadelphia area3. The "live" practice interviews conducted by the regular

interviewers were observed by either the training specialist, the analyst, the project

engineer, or project supervisor. The interviewer always received a critique of his

performance from one or more of these observers. The interviewer's performance
in completing the interview guide was also thoroughly analyzed. Additional and signi-

ficant training was received on-the-job when the interviewers improved their techniques

during the pre-pilot and pilot interviews. They also gained insight by assisting in the

analysis of pre-pilot and pilot study results, and providing assistance in the revision

of successive drafts of the interview guide. The formal training concluded i a

field trip to the Defense Documentation Center at Cameron Station, Virginia.

Class II (the four NSA interviewers) received similar training, except that

it was condensed into a two-week period. Classes II and IV (one and two interviewers,

respectively) were conducted more on a tutorial basis because of their size, but again,
the training was almost identical in content. The two-week course for Class II, which

formed the pattern for the follo\ing classes, consisted of four days of formal class-

room training (including demonstration interviews), and five days of practice inter-

viewing in the field, under observation of the trainer and usutlly one other student.

Class IV, unlike its predecessors, was not able to tour DDC on the last day.

Class I naturally did not havo the benefit of a completed handbook tt the

tbgmining of its training. However, the final drafts of tle guide and Iandhook wore

available for all the follouing classes to study as they proewded through their sliooling.

A. 3 TIlE SAMPLING PLAN

It was decidW early in the study tro a simple rantdom samle of btween

1. 200 and 1, 800 people would be selected and lutervie,,d. Cihor samlig methois

may, no doubt, provide more paeecision, tf more informatUon upon dul. tIL baso a

decision about the 1opulatim were available. There us. how-ever, not mwgh rtcdily

available informaUon about the populati~ ti Jistify a differomat approach, 1e time
and expenue of collecting additional information were not considered justified for an

iniisa s -tud. it was therefore decided that a simple rando-mi swumle would We u6se
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with the understanding that it would probably provide, along with other results of the study,

information which would be useful in future studies and would provide information leading

to sampling plans having more precision.

The populatiou to be studied was defined by DOD and was furnished in the form

of punched cards or on typed lists. Generally, each card contained the individual!s name,

his serial number (if military), his grade, his organization, and a number identifying his

professional field. In the case of civil service personnel this latter number is listed In the
t'Handbook of Occupational Groups and Series of Classes Established Under the Federal

Position-Classification Plan" prepared by the United States Civil Service Commission,

Bureau of Programs and Standards, Standards Division, and is available from the Govern-

ment Printing Office. The equivalent information for officers and enlisted men in the three

r 'litary departments is av-ialablo in other publications.

Names which were furnished on typed lists were keypunched, and all cards were

then printed out with a sequence number assigned to each name. The total list was com-

prised of 36, 000 names. The next step was to obtain random numbers upon which to base

the sample selection. The Rand Corporation publication, "A 1illion Random Digits with

100, 000 Normal Deviates," contains random digits conveniently arranged in tve-git v

numbers; 3, 000 random five-digit numbers smaller than 36, 000 were selected from this

source and then each number wvas keypunched. The vards were dien sorted, pha-.ed into

niumerical ardr,aid printed out. This procedure identified duplicates, and aiter rejve tig

them, about 2, 700 sample cards remained, which are heroina ter roferrtdi to as the first-

stage sample.

At this stage the questioi arose as to how well, from a goographical stadpoiat,

the first -stage sample nu.,erieally reqresented the populatitn from which it wa4 ta.ken.

The 1percentage of the poptulatimn located at the varinus installations, kw, in swiat castk%, a V

generalized geographical area containing numerous itvstallatioas, was calculatWl. Tihe
percentage of the sample at the same Installation or aroa wua. also ea!uattd and the two

perentages comiatrd for each hwoatlon. In all cases the ditterenve etv en the two

percentr" es uis less thn one p1reent, Indicating .hat the sanple could r e. iisidcrl o

be represeutatve of the ioulation from which it was takem within the parameters teiected.

After determination of the first-t.age sample, a yard -as punched contaihing t1w

sequence number of the individual, his grade, job code, installation or area code, A
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and military department. The cards were then sorted by installation or area code to

facilitate scheduling and were then printed out. Other barts were printed out, such as

the distribution of job codes within grades and the distribution of grpdes within job codes,

for later consideration.

The second stage of the sampling procedure involved selecting., by random nicans

from the first stage sample of approximately 2, 700 cards, one half of tie names at each

installation or area, yielding approxi-mately the 1,375 names required. Substitute names

for missed interviews,due to people being transferred, retired, deceasedor unavailable

for any reason:, were selected randomly by inetallation from the residue of the first-stage

sample.

The study contract _-..ted that between 1, 200 and 1,850 persons were to 1).

sampled. The actual number of interviews pertormed was 1,3}75. It is desirable to know

how well this sample's characteristics represent the actual population's characteristics.

This is found by calculating the; naximu.n standard devi-ation for the sampie size and usiog

the fact ti ,at in 95 percent of the items. th., sample'6 characteristics uil.l difier from the

pojllation's by no more than 2a,,,,,.

The standard deviation fo)r a ,itupl; rmidoi llSample feom a population of '-4C N,

and s4AinpIe size PJ is giv"' as

is nwximl' ito whei P 1 ,-.

N, the Ixlation size, it 3$j, 000 ani p eituais 1, i3h. Torevfoi

1.32 1 0 1 ,

lIh-ne, .5 ptrceut of the time the* sami& 1vtir wilt Uf er Iro-. the

ictial poptlaUon*s eliaractorlrstls by nou mre thali 2. i9 Per a0ItLge poillis (2. a . This

is coaiudeird to he a conervati-ve uper bound.
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A. 4 THE SURVEY

A 4.1 Metod of Operation and Control of the Main Survey

A preliminary trip schedule based on an expected rate of three interviews per

day was established for each interviewer at the st art of the main survey, and specific dates

and times were scheduled for eacn respondent about a month in advance of each trip.

In scheduling interviews, each ixiterviuwer ipent two consecutive weeks in the

field and returned to the office every otl. r Friday for administrative purposes and for a

group briefing which involved a two-way exchange of information between the interviewers

and the project Lhalyst and the project engineer.

About a month prior to visiting a-i installation, thu, commanding officer was

advised by letter of the study and of the proposed interviews. He was furnished a copy

of the schedule, and his assistance In enabling the interviewer 'e carry out the proposed

interviews was solicited, At first, a letter was addressed to each respondent advising him

of the study and the proposed date and time of the interview and requesting him to advise

the pr(ject engineer whether or not the interview could be conducted Sone difficulty als

experienced due to inadoqvate addresses; connquently, letters to te respondents were

later forwarded as an enclosure to the letter sent to the installation eommaider, with a

request that he forward them to the addresses.

lnterviewers also experionced difticulty atid lost tme J.|rivjg tlt first ...:v w ,x

,vwks (it the nmin survey because official otfi-atl of tbe study had tot rea t~ed mny o

the Witallation coanauders. It is interksting to note that dt!' *his JrI t ahout SO 1wr -

cent of the schebaied interviews were (onducte., and during. tile next fe-. wv,"-F this per-

entrte climbid to 90 1waveat. Another imnuratt factor contribetiag to llt I dogre (if

sucs was the pubilkity gikv to the s tudy through seioffcial niow .. trhi. I
Two iotwvs storiet were dlstribed to t. sevt ie for publicity 41 khf-t apropriat,

m dia. T41 first ono uas a general story aboui. the purpose..f J 11he Study. Th. ,troi was

UI(WQ slwtific, &alilg 'With the cotcni o tho intervwew and 4eitiWylng both th e

arid the interviewirs at spifle insllations.

To avoid statistical bias by pertmitthig the bi ltwiaviot to )rovide substilutes fu~r

unaitsble re*Ixmdmta, the sthedule ingluded a f w altetnates who would aortay bhe

inerOle" an subw-uat't trip'. In some cases the wtervaer was able to rwsl.dul*,

I
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interviews after arriving at the installation, so as to take into consideration last minute

schedule changes. When a person was unavailable and unable to be rescheduled by the

interviewer during his visit at a particular installation, a missed-interview report, was

submitted and the person w.s rescheduled for a subsequent visit at that instpllation.

Persons who were transferred, deceased, retired, or unavailable for similar reasons

were considered to be removed from the population and substitutes were selected from

the first-stage sample.

At installations where there were more than 15 persons to be interviewed, two

or more trips were made over an extended period of time so t3.at persons not interviewed

during earlier visits could be scheduled on subsequent trips In addition, the master

schedule for the main survey left open the first two weeks in October for all interviewers,

and the la.A two weeks in September for several interviewers, in order to reschedule as

many as possible of those individuals who had been missed.
-I

Occasi,,nally a respondent A .vrite or telephone and assert that he should

not be Interviewved beoause he was nt. a member of the DOD RDT&E population. In some

cases, a supervisor took exception to Lhe selection of a p,. ."icular individual for interview

on the grounds that he was too new on the job, or otherwise too 'texy rienced, and there-
fore, hc recommended a substitute. In such cases, it was explained that, in urder to

maintain statistical purity, such individuals should be interviewed and accounted for in the

anlysis of the study. Table A-1 shows some statistics in connection with scheduling

interviews.

A. 4. 2 Special Study of Parts Selection and Application Data

Prior to starting the main survey, a special survey was performed for the Office

of Engineering Management, Director of Defense Research and Engineering which was

concerned with special needs for parts selection and application data. The interview guide

developed for the DOD User Survey was modified slightly, and the persons interviewed

were selected from several Defense Department contractors in the Washington arca, as well

as from DOD agencies also in the Washingtoa area.

In addition to the principal purpose of this study, it was concluded that the general

interview technique, which was developed by utilizing the critical incident, would be a

suitable method for solating the information requirements for parts selection tasks. The

critical incident approach consists of identifying , n incident, such as a task, and asking a

;cries of questions to uncover attributes and characteristics of the information respondents

used in the task.
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No. of Cumulative
Interview Cum. Interviews No. of Cum. Cumulative Percent Percent of

Week Time in Num- Per Inter- Num- Interviews of Succ. Successful
Ending Man-Days ber Man-Day views ber Per Man-Day Int. Interviews

1 May 64' 22 22 2.2 48 48 2.2 80 80
8 18 40 2.3 41 89 2.2 78 79
15 21 61 2.2 46 135 2.2 79 79
22 17 78 2.4 41 176 2.3 79 79
29 21 99 2.2 46 222 2.2 77 77
5 June 25 124 2.3 58 280 2.3 90 80
!2 24 148 2.7 64 344 2.3 89 82
19 17 165 2.6 45 389 2.4 90 84
26 25 190 2.6 66 455 2.4 88 83
3 July 22 212 2.9 63 518 2.4 100 85
10 15 227 2.7 40 558 2.5 89 85
17 19 246 2.7 52 610 2.5 91 86
24 20 266 2.5 50 660 2.5 94 87
31 19 285 2.5 48 708 2.6 87 86
7 Aug 24 309 2.8 67 775 2.6 94 87
14 20 329 2.8 55 830 2.6 90 87
21 20 349 2.6 52 882 2.6 88 87
28 21 370 2.6 55 937 2.6 89 87

S4 Sept 22 392 2.8 62 999 2.6 89 87
11 14 406 2.6 37 1036 2.6 88 87
18 20 426 2.9 58 1094 2.6 89 88
25 21 447 2.5 52 1146 2.6 85 87
2 Oct 24 471 2.6 63 1209 2.6 86 87
9 20 491 2.4 48 1257 2.6 94 88
16 18 509 2.7 49 1306 2.6 96 88
23 17 526 2.7 46 1352 2.6 2 88

30 12 338 2.2 27 1379 2.6 79 88 I
Note: The total number of interviews shomii should be adjusted 1379

for a net deletion of four reports resulting from defective i
reports and from reports done prior to 1 May 1964 -4

Number of interview reports analyzed 1375

I
TABLE A-1. STATISTICS OF INTERVIEW SCIIEDULES

A
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A detailed report of this study resulted in AUERBACH Technical Report

1151-TR-2, Report of Special Needs - Survey for Parts Selection and Application Data,

April, 1964.

A. 5 DATA COMPILATION AND ANALYSIS

A. 5. 1 Introduction

This part of the study consisted of the following steps:

(1) Data preparation: studying, editing, analyzing, and
preparing the interview reports received from the field
for computer processing.

(2) Preparation of computer programs to perform data
processing, format generation, and selective search
of data.

(3) Detailed analysis of the results of the survey.

The first step, data preparation, was performed after interview guides were

filled in and submitted to a centralized collection point at the Corporation' s facilities in

Piiladelphia. The process started when each guide was analyzed for such factors .is

completeness of ,aL.. clarity, and unambiguity in terminology. If any items could not be

resolved by the anai:. t, it ,vas promptly returned to the respective interviewer for resol-

ution. Since the guides were submitted to the central collection point at the end of each

week, the information never became so old that it could not be accurately resolved.

F.l:owhllg the acceptance of a guide, the information was prepared for handling on both

the IBM 1401 and 7044.

A. 5. 'ompnyuter Progra s. hcferto Section V of Volume II for a More Compre-
hensive Description.)

A versatile computer trogra n capability was developed for generatinig t i e

following oLtptLS:

(11 A simple distribution ot the resiOnlses to individual
quest ions.

(2) TILe same aE item (1) except that certain classes of
responses to individual questions are combined or poolhd
to reduce the table size in order to simplify the analysis.
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(3) A frequency distribution of the respoa.,:es to one question
as distributed within the responses to another question
for a set of specified pairs of questions. These are dis-
play, ed in matrix form with row and column percentages
shoun. (Refer to Figure 3-1.) In addition each cell
contains a percentage based on the row total and a per-.
centage based on the column total. Rounding errors are
shown for each row and for each columln.

(4) The saine as item (3), but with pooled responses. The
computer program is sufficiently flexible so that either
the same questions, a different set of questions, or some
combination of questiono may be handled on a pooled basis
using the tabular arrangement described in item (3).

(5) A series of three-way tables giving the responses to a
pair of questions as distributed against the responses
to a third question.

(G) Some reduced three-way distributions. In this case,
onlly certain preselected responses are printed out from
the set oi all possible responses to the questions.

(7) A printout of all thle narrative responses to certain
qluestions.

'n '~dI"i t h ~IOep ut.U the colip~uter program has the capability otf

pr-inting oult ,il but olle Specifiod response, to a given question, either singly or inl combination

with other question,,. Ill SULh Comb~inations, one response may be excluded fromn each of the

(juostions conceerned. Aniot her czipah~ilitv of thle prograai is to print out all serial Inumlber's
tor' those initerview I-oporIs having suevified resonIseIs to ats lllav as three Sp~ecified (jW- 7

tnoris. Thle puirpose of this feature isi to enable a re-searcher to idntf an tudvy interv'iow

rep)Orts \ ithl specific' Clm rac.te'istiCS Or to haVe' '4 prlintout of certaill narrative port ions'! of

certainl questions.

A stelected porioni ot all thu t ables is illwludedl ill Setionl V! wt \Toiu me 11 14,tis h
report. A comiplvtcd list (if the various, questions which have beeni priated out is ailso coil-

taitied in Section V1

V 5.3 nayi Procedurv

(1) 11sW O(C Cli--S~jLili 'd T('8t5. A8 llit'ltiOneid Vtrle ill the report,
two-wax't tablOs Of tile typ'Je used in this Stuldy May or' May not
be amlenable to standarid statistical tests of sigiiificance. This
diepends uI)oii Wilther1 the two que'stions beling considered are
I ndepenidentt. Ini the questions which are co-acerned with "Cuns"
Of inf~orma~tion, statistical testing was not used. This is he -
(muse,(I by deflinition, they are dependent uponI the characteristicsI
(ii thle task.
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In selected cases, where the questions are not concerned
with "chunks, " the tables were subjected to standard chi-
squared tests at the 95 percent confidence level to deter-
mine whether or not a statistically significant relationship
existed between the classes of the two questions involved.
An alpha of five percent (the probability of a class I error -
i. e., rejecting a true hypothesis) was selected and is
considered to be adequate.

(2) Objective Analysis. Analysis of the other tables used the
following procedure:

(a) All row and column marginal percentages were
examined.

(b) Those rows and columns that represented five
percent or less of the total population of the table
were ignored.

(c) A bracket of plus or minus 50 percent of each
remaining row and column marginal percentage
was established. Each cell percentage was then
compared with its associated row and column
marginal percentage, and if it were outside the
bracket, the cell was noted by being circled.

(d) If a row or column marginal percentage were 50
percent or higher, it was arbitrarily established
that the critical range would be 20 percent above
and below that value. This critical range or
bracket was then used as in item (c).

(3) Subjective Analysis. After the analytic procedure described
aboNe had been completed, each table was reexamined by the
analyst. The examination at this stage took into consideration
the meaning of the two questions. Because of the subjective
nature of this stage of the analysis, no specific criteria can
be described. Thus, any cell entry that appeared to be out of
the ordinary because it was higher or lowee" than expected
was noted. (This is similar to the objective analysis dis-
cussed above, except that the significance of the question,
experiences during interviews, etc. , were now inputs to the
analysis) If a heavy diagonal wore observd, indicating a
strong dependency relationship, or if, based upon the subject
of the table, some pattern were significant by its presence or
absence, this was noted. After a consideration of these factors
comments were made as to the bignificance or meaning that
might he attached to each table.

(4) Simmary of Analysis Method. The analysis of the accumulated
data was done by using two principal approaches.

(a) The first approach was based upon the quantitative
data which was produced by the computer data
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compilation programs. Additional quantitative
data was produced by using the chi-squared test,
where appropriate, plus the procedure described
under item (2), "Objective Analysis. 1, These data
were used as one type of input to the Subjective
Analysis.

(b) The second approach or method of analysis was
principally subjective. This was necessarily so
because of the subjective nature of many of the
survey questions. All of the coded and narrative
data was analyzed by subjective and intuitive
methods. This was done incrementally over the
entire conduct of the study. Each completed inter-
view guide was read, oral feedback from the inter-
views was evaluated, and the two incremental
comptter printouts were examined in detail. The
incremental analyses served to establish a frame

2 of reference for the analysis of the data produced
by the third computer printout. The findings and
conclusions of this study are essentially a synthesis
and interpretation of those tables, data, observa-
tions and evaluations which were found and con-
sidered to be the outstanding features of the I
patterns identified of information acquisition and
use within the DOD RDT&E population. V
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APPENDIX B. DISCUSSION AND RESULTS OF SURVEY QUESTIONS

This Appendix contains the survey data that has been tabulated for each

survey question. The rationale and intent of each question are discussed together with

the validity and significance that might be attached to the resultant data.

The data obtained in response to each question is presented in tabular form.

Each question has a number of answer categories, each of which is identified by

letters or numbers found to the left of the category. In some cases, these letters or

numbers are in a broken sequence indicating that the categories have been pooled. It

was found useful to pool the answers to several closely related categories withiu a

question to produce tabulated data that is more readable and comprehendible. Should

a breakdown of the pooled vategories or their definitions be desired, the reader is

reierred to the appropriate question in the Interview Guide and Handbook contained in

Section IV of Volume H, to the Glossary of Terms in Volume I, and to Section VI of

Volume II, which contains the unpooled distributions.

A number of questions were not applicable to particular respondents (usually

in light of the answer to a previous question). For these cases, an answer category of

"blank" was recorded, which accounts for the large number of "blanks" found in the tablos.

Each table has a "frequency" column. The total in this column may be any

of three different totals depending upon the questions. That is. the number 1375 re-

t.,rs to total people or tasks, the number 46$7 refers to the ttAl number of chunks, and

the number 7790 is the total number of the media from which chuitks were obtained.

Each table also has a percent distribution column (which may not add up to 100 percent

in every case due to rounding).

Questions 6, 13, 19, 24, 30, 44, 55, 57, 58. and 60 provide narrative answers

only. The intent of these questions is discussed together with relevant remarks con-

cerning tieir responses.
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B. 1 DISCUSSION OF QUESTIONS RELATING TO RDT&E PERSONNEL

B. 1. 1 Discussion of Questions 1-8

Questions 1 through 8 contain personal data about the DOD RDT&E com-

munity. The answers to Questions 1 (Military or GS Rating) and 7 (MOS or Job

Code) were verified from information furnished by DOD about the total DOD RDT&E

population, and spot checks indicated that the data for these two questions is reliable.

Question 6 (Job Title) was not included in the analysis because-it was found to contain

little or no add:1tional information beyond the responses to Question 7 (MOS or Job
Code).

The purpose of Question 3 (Number of Techrica Personnel Supervised at

Present) was to stratify the RDT&E personnel according to their supervisory responsi-

bility, and to gain insight into the hypothesis that those individuals who supervise

others have a uitique pattern of information acquisition and use. The data obtained for

Question 3 neither confirms nor negates this hypothesis because the answer categories

of this question, did not prove :o be mutually exclusive; i. e., in a significant number

of cases it was difficult to assign the answer obtained to a specific category.

QUESTION 1

MILITARY OR GS RATING

Frequency Percent

A. GS05, GS07, 00E2, 00E5, 00E6, Blank 53 4

B. 0001$ GS09 ill I

C. 0002, GS1I 210 15

D, 0003, GS12 313 23

E. 0004, G813 326 24

F. 0005, GS14 223 16

G. 0006, GS15 113 6

ii. 0008, GSI6, C313 26 2

TOTAL 1375

The modal rating of the DOD RDT&E community is GS13-0004 and is
composed of 85 percent civilian and 15 pere'int military personnel.
The data in this table appears to be normally distributed.
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QUESTION 1 (Continued)

Key to Rating

Air Force, Army, & Marines Navy

0001 2nd Lt. Ensign
0002 1st Lt. Lt. (jg)
0003 Captain Lt.
0004 Major Lt. Cmdr.
0005 Lt. Col. Cmdr.
0006 Col. Captain
0007 B. Gen. Rear Adm.
0008 M. Gen. Rear Adm.
00E2 Private
00E5 Sergeant (Spl 3)
00E6 Sergeant First Class

0313 All PL313

QUESTION 2

YEAR OF BIRTH

'requency Percent

10. Before 1910 118 9
20. 1911-1920 297 22

30. 1921-1930 488 35

40. 1931-1940 438 32

99. \fter 1940 34 2

TOTAL 1375

The median age of the DOD IDT&E cumnwiity i .' years. Fifteei
percent are older than 50 years and 45 percent are 35 years of age
or below.
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QUESTION 3

NUMBER OF TECHNICAL PERSONNEL SUPERVISED AT PRESENT

Frequency Percent

10. None 693 50

99. 1- 10 552 40

Blnk. Over 10, Blank 130 9

TOTAL 1375

* * * * *

QUESTION 4

HIGHEST DEGREE AND FIELD

Frequency Percent

A. No degree 137 10

R, 13, in A ........ Ch..ieal, Civih 38
Electrical, Industrial,. Mechanical, Metallurgy,
General, and Other Engineering

C. Bazhelor in Agriculture, Biology, Chemistry, 368 27
Matlhematics, Physics, and Psychology

D. Master in Aeronautical, Chemical, Civil, 92 7
Electrical, Industrial, Mechanical,
Metallurgy, General, and Other Engineering I

E. Master in Agricultur'e. Biology , Chemistry 133 10
Mathematics, Physics, md Psychology

F. Ph.D. in Aeronautical, Chemical, Civil, 6 1
Electrical, >Adustrial, Mechanical,
Metaliurgy, General, and Otfer Engineering

G. pIh. D. In Agriculture, Biology, Chemistry, 93
Mathematics, Physics, md Psyclology

Ii. Medicine 15

TOTAL 1375

3-4
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QUESTION 5

YEAR IN WHICH HIGHEST DEGREE WAS OBTAINED

Frdauenc Percent

45. Before 1945 378 27

55. 1945- 1954 429 31

99. After 1954 568 41

TOTAL 1375

QUESTION 7

MOS OR JOB CODE

Frequency Percent

A. Biology, Medical Officer 48 3

B. General Engineering, Civil, Electronic, 697 51
Aercspace, Marine, Industrial, and
Mechanical Engineering

C. General Physical Sciences, Physics, Cuemistry, 301 22
Metallurg, and Meteorology

D. Mathematics 82 6

E. Unknown, Geography, Psycholop, Library and 247 16
Archives, R&D Coordinator (Army),
Navigator, and Photographer

TOTAL 1375

It is of interest to note that 13 of the 18 pereent of category Z
represent tlwse individuals who did not know their MOS or Job
Code untures.

*t V * *
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QUESTION 8

HOW LONG HAVE YOU BEEN DOING THIS TYPE OF WORK?

Frequency Percent

A. One year and under 219 16

B. 1-5 years 555 40

C. Over 5 years 601 44

TOTAL 1375

The part of this Question "this type of work," refers to the MOS or
Job Code classification of Question 7. It can be seen that approximately
one in every six persos has been in his present type of work for one
year or less. Almost half of the respondents reported they had been
working in their present type of work for over five years.

2 * * * *, *

B. 1. 2 Discussion of Questions 9-11

These questions p rtain to evaluation,.s by t interviewar of the responduent's

comments cowerning his work activity. They were developed with the intent of pro-

viding a prefile of Lte type of activities withiin the DOD RDT&E community. The eatc-
gories in Question 11 are taken from the ASTIA Distribution Guido, dated January, 1961.

The experience in the field with Questions 9 and 11 was excellent because tWe

eategories were generally e.xhaustive, unambiguous, and mutually exclusive. Exper-

ience with Question 10 is considered very good; however, iW evaluating the difference

between esareh mid explorat y develupment, there was a tetdeny to classify the

respondent into the research eategory when the choice was not obvious.

' B-6r
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QUESTION 9

TYPE OF ACTIVITY

Frequency Per:ent
A. Detailed scientific or engineering 786 57
B. Technical evaluation 399 29

C. Technical administration 158 11
D. Other 32 2

TOTAL 1375

The modal type of activity in the DOD RDT&E community is detailed
scientific or engineering work. The category "other" consists of
work involving no technical consideration whatsoever.

QUESTION 10

KIND OF ACTIVITY

Frlt qUeCq y Percent
A. l oarc and Explora tor Development) 210 (371): 15 (27)*
B. Exploratory lYkvelopawent , Advzmced Wtxvlopv nt, -7*50) 9(7)*

Vngitwering -veleopmvmit, and qperaUtial
Stems~ lDcvsopnwiat

C. Reliability - Quality Control 47 3
D. R&D) Sutpirt 31$ .3
L Other, Waa 129 .9

Tt )TAL 13TS

This table shomws t kt atmut tm -hal of the sampl-d 0 t 2 )TAL
eoltultity is eii-formtng i developm.ent function. Tite cute-gory"other" iwas used to imiidt rtt "mct obdiy d onre~ai.. aL-oviosl wrkg 11 Sov -

cral categories. Narratve vommcmts- AssocLted with teik? "Other"
c-atgorv intic4 Lhat at least live ipcrweilt of the nine poreent
Wore rincilpally agaged iM mowr thau one phase of dvelopment.
It should We 10ied ttm.athe cK-or hi.) -suport indludes C oputers
al assoc-laVt programing activities,

SU the emitgory ECiloratovr I)4,lopnmit is pooled ith Restearch i'adlwr Ka
Advtanccl ib edopmnotl, etc. , the plod totals ior eautories A amul it wuld
1e W5 strwn in the parvthbes.
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QUESTION 11
FIELD OF ACTIVITY

Frecluency Percent

01 Aircraft and Flight Equipment 96 7
02 Astronomy, Geophysics, and Geography 34 2

0. CLI-aical 14arfare Equipment and Materials, 53 4
( mistry

05 Communications, Electronics 200 15

0 Detection 64 5

10 Fuels and Combustion, Propulsion Systems 42 3

11 Ground Transportation Equipment, Transportation 15 1

1 Guided Missiles 117 9

14 Materals (Non-Metallic), Metallurgy 46 3

15 Mathematics 31
lb Med ical $cietices 826

22 Ordnan " 131 i0

25 Physic,%, Fluid Mechainic. Nuclear Physics 81 U

-6 Production and Mmageit-7nt 2

30 lResooxit and Resarxel, Equipment 184 13

31 Shils and Marine Equipment 48 3
d4 Mvt'ica Uquipnmit. Inlstallations .and Coastivc- 77 6

tiou. Navigation, Nuclear W'opulsion,
Photo',raflphy' !sy hology nu1lt HumanI
enooling, Quatr iastor Equipmewnt

36 Nitfary Svivics, iVersonnoA Tvdtuia, 47 3
Misel~anvt~s Arts -am Sviewes, Blank

TOTAL 13T5

Pez*oarch and rqusta:vh ,qtijlrn*t is a t,h-all oategory. and
includes the t :iie' ol .ooaqwUn ad proraimming.

Bi
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B. 2 DISCUSSION OF QUESTIONS RELATING TO RDT&E TASKS

B. 2. 1 Discussion of Questions 12-14

Questions 12-14 are intended to isolate and define the tasks performed by

the respondents. The categories of Question 12, field of task, are identical to those

in Question 11, field of activity. Question 13, relating to task output, was an extension

of Question 12, but divided into subcategories within each discipline. For example,

the term antennas is a subcategory of electronics, and dentistry is a subcategory of

medical sciences. Question 13 was not included in the analysis because it was found

that the classification was too detailed, and thus 6egmented the disciplines of the tasks

into categories which were represented by too few respondents to be meaningful.

Question 14 contains the same categories as Question 10 except that it is used to de-

fine the task.

The comments made concerning Questions 10 and 11 also apply to Questions

1 and 12, respectively.
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QUESTION 12

FIELD OF TASK

Frequency Percent

01 Aircraft and Flight Equipment 77 6
02 Astronomy, Geophysics, and Geography 26 2

03 Chemical Warfare Equipment and Materials, 42 3
Chemistry

05 Communications, Electronics 203 15

06 Detection 60 4

10 Fuels and Combustion, Propulsion System 44 3
11 Ground Transportation Equ~ipment, Transportation 9 1

12 Guided Missiles 101 7
1 14 Materials (Non-Metallic) Metallurgy 49 4

15 Mathematics 27 2

16 Medical Sciences 80 6

22 Ordnance 123 9

25 Physics, Fluid Mechanics, Nuclear Physics 85 6

26 Production and Management 30 2

3G Research and Research Equipment 215 16

31 Ships and Marine Equipment 38 3

34 Electrical Equipment, Installations and Construc- 96 7
tion, Navigation, Nuclear Propulsion,
Photography, Psychology and Human Engineer-
Ing, Quartermaster Equipment

36 Military Sciences, Personnel Training, 70 5
Miscellaneous Arts and Sciences, Blank t

TOTAL 1375

The 16 percent figure for tasks in the field of research and research
equipment is misleading because it is a catch-all category of
disciplines and contains a relatively large number of computing and
programming tasks.

B- 10

4.I



QUESTION 14

WHAT WAS THE KIND OR LEVEL OF THE MAJOR OUTPUT OF THE TASK?

Frequency Percent
A. Research (and Exploratory Development) 176 (329)* 13 (24)*

B. Exploratory Development, Advanced Development, 683 (530)* 50 (39)*
Engineering Development, and Operational
Systems Development

F. Reliability - Quality Control 62 5

G. R&D Support 357 26

H. Other, Blank 97 7

TOTAL 1375

* The comments for Question 10 apply to Question 14.

B. 2.2 Discussion of Questions 15 and 16

The purpose of Questions 15 and 16 was to determine how tasks were as-

signed or how they originated. The intent of this data was to be used to confirm or

deny the hypothesis that ,asks which are self-generated display a unique pattern of

information acquisition and use. The data does not permit the acceptance or rejection

of this hypothesis because the categories of this question did not prove to be mutually

exclusive.

QUESTION 15
WAS TlE TASK ASSIGNED?

E"rq en. Perce.t

A. Yes 709 52

B. No 633 46

Bhlk. BlMwk 33 2
TOTAL 1375
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QUESTION 16

IF THE TASK WAS NOT ASSIGNED, HOW DID IT ORIGINATE?

Frequency Percent

A. Self-generated 507 37

B. Joint decision 107 8

C. Other 22 2
Blnk. Blank 739 54

TOTAL 1375
The Blank category includes all those peop:c: who were not asked
this question because their task was assigned.

B. 2.3 Discussion of Questions 17 and 18

Questions 17 md 18 attempted to determine the duration of a task and the

effort expended on the task by the respondent. The data in the table of Question 17

has been computed by taking the recorded duration of the task and multiplying it by

the midpoint of the range specified in Question 18. For example, if a task were re-

corded as having taken two months (44 work days), and were worked on one-fourth of

the time (category B of Question 18), a computation is made (1/4 x 44 = 11 days)
which puts the effective duration of the task in the second category of Question 17.

QULN.TIONi7 1

MAW-nAVR QF TAM

Ircqueney Pe.rcent $
005. 1 to 5 days 735

022. 6 to 22 clays 412 30
132. 23 to 132 days 195 14
999. over 132 days 33

TOTAL 1375

The data in this table is produced in conjunction With Question 1 to
show tht effective duration of the tasks. It is noted that the task
selection criteria required the samptl task to have taken at least
one full day of time.

U-12 j
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QUESTION 18

ON THE AVERAGE. WHAT PERCENTAGE OF YOUR OWN PERSONAL
TIME WAS DEVOTED TO THE TASK?

Frequency Percent

A. 20 percent or under 347 25
* B. 21 percent - 40 percent 277 20

C. 41 percent - 60 percent 268 19

D. 61 percent - 80 percent 211 15

E. 81 percent - 100 percent 243 18

Blnk. Blank 29 2

TOTAL 1375

Over half of the sampled tasks were performed utilizing leas than half
the person's time. Only 18 percent of the tasks were worked on in
what can be considered almost a full-time basis.

* * ** *

B.2.4 Discussion of Questions 19-23

Question 19 requires a narrative answer and is intended to add more infor-
mation to the description of the physical form of the task output. Experience with this

question showed that it was a useful way of aiding the identification of the task output

and introducing the next four questions. Questions 20 through 23 develop information

about the task output. They were intended to determine whether or not a reltionship

existed between the form of the task output, and the information used to conclude the

#*VOL.. S lj t " - newl 4 n*%ntn -.. ttf%1 o4.i. ft - n -- w ~ l

exists.

QU ESTION 20

WAS THE MAJOR OUTPUT OF THE TASK

-Frenc P~ercent
A. A finding 573 42
U. A rccomren&daon 50 36

C, A decision 251 IS
SMLk. I4ank 51 4

TOTAL 1375
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QUESTION 21

WAS THE MAJOR OUTPUT OF THE TASK

Frequency Percent

A. Oral 286 21

B. Written 935 68

C. Other 124 9

BInk. Blank 30 2

TOTAL 1375

The category "other" contains both oral and written outputs.

QUESTION 22

WAS THE MAJOR OUTPUT OF THE TASK

F-equency Percent

A. Formal 800 58

B. Informal 552 39

Blnk. Blank 43 3

TOTAL 1375

QUESTION 23

WAS Ti) &AJOR ,-. - N UIRECTED

A. To or within DOD 1154 84

B. Outside DOD 187 14

HBnk. B1ank 34 2

TOTAL 1375

No attempt was made to d-termine whether outlxw- directed to or
within DOD might eventually be directed outside DOD.

B-14
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B. 3 DISCUSSION OF QUESTIONS RELATING TO CHUNKS

The concept of a "chunk" is first introduced in the interview in Question 24.

The question is designed to stimulate a discussion so as to identify the chunks of

information used in the conduct of the previously identified task, and to record nar-

ratively a description of each chunk. This question is considered the pivotal one of

the entire interview because it sets the stage for the subsequent series of questions

about each chunk.

Although the chunk concept is difficult to communicate properly because

most people do not view information this way, it is felt that use of this technique was

effective and that the data gathered was both exhaustive and generally unbiased.

The tables of data which relate to chunks of information (Questions 25 through

45) contain a relatively large number of blank answers. These blank answevs are com-

prised principally of those chunks of information that were obtained from the respondent's

previous knowledge.

B. 3. 1 Discussion of Question 25

Question 25 represents an attempt to classify information into a set of

mutually exclusive categories for the purpose of establishing a criterion for measuring

the relative use of different classes of information.

Definitions for each category are described in the Interview Guide Handbook

ww- , vv.istwu in Oi.euun IV oi Volume U. !a most cases te interviwer filled out

the answer to this question based upon the respondent's answers to Question 24. This

procedure was followed to ensure uniformity of the data.

la sed upon a composite evaluation by tMe interviewers and an evaluation of

interviews observed by other members of the study toue, te field ex- enwe and

the rcsulting data from this question are considered to be very good. This positive

evaluation results from a ctActe understanding of the definitions of each class by
te interviewers and their ability to ini94ement them uniformly.

13-15i
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QUESTION 25
CLASS OF CHUNK

Frequency Percent
A. Concepts 379 8

B. Cost and Funding 143 3

C. Design Techniques, Experimental Processes, 940 20
Production Processes and Procedures,
Utilization, and Test Processes and
Procedures

E. Math Aids and Formulae 269

F. Performance and Characteristics, 1967 42
2 Specifications

H. Raw Data 215 5

J. Technical Status 517 11

M. Other 257 5

TOTAL 4687

The classes of information, or chunks, and their frequency of use,
which were used by the DOD RDT&E community in completing the
sampled tasks, are shown in this table. Several of the categories
have been combined, or poled, since they are closely related.
Category C is ternied "how-to-d-it" information, and is essentially
procedural information. Categories C and F ountain information
that can be termed "En6ueerlfg Data.

IL 3l. 2Disc-usson (if Qaestions 26 and 27 I
Question 26 and 27 are [urther atter43ts to qualify the uaformation de-

veloped in Question 24. They are intended to isolate and define te field in which the

chunks apply. Question 27 is not included in the tabulation because it was found that

the elassification was too detailed and thus segmented the Cisiplines of the chunk

into catogoris whiah were ropreseted by too few reVandmts to be ianingful.

I
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QUESTION 26
FIELD OF CHUNK

Frequency Percent

01 Aircraft and Flight Equipment 232 5

02 Astronomy, Geophysics, and Geography 73 2

03 Chemical Warfare Equipment and Materials, 173 4
Chemistry

05 Communication, Electronics 762 16

06 Detection 165 4

10 Fuels and Combustion, Propulsion System 131 3

11 Ground Transportation Equipment, Transportation 34 1

2 12 Guided Missiles 284 6
14 Materials (Non-Metallic), Metallurgy 270 6

15 Mathematics 197 4

16 Medical Sciences 203 4

22 Ordnance 304 6

25 Physics, Fluid Mechanics, Nuclear Physics 324 7

26 Production and Management 156 3

30 Research and Research Equipment 801 17
31 Ships and Marine Equipment 92 2

34 Electrical Equipment, Installations and 319 7
Construction, Navigation, Nuclear Propulsion,
Photography, Psychology and Human
Engn.oring, and Quartermaster Equipment

36 Military Sciences, Personnel Training, 167 4
Miscellaneous Arts, Blank

TOTAL 4687

8.3.3 Discussion of Questions 28, 29, and 30

Questions 28, 29, and 30 are concerned with the means (hereinafter referred

to as media) by which the chunk of information was conveyed. In many cases more than

one media was used to convey a chunk of information. Technical problems arose in

determining and recording the actual number of each media vsed for a given chunk.

B- 17
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Consequently, the data relating to Question 28 is not a reliable measure of the use

of different media to convey chunks of information. It does, however, provide an

indication of the relative use of the various media.

Question 29 was an attempt to determine whether the media reported in
Question 28 were normally used to transmit the chunks described in Question 24. The

question was intended to determine whether selected media are used to convey specific

kinds of information. The answers were found to be highly subjective, and together

with the limitation of the data in Question 28 are of marginal use.

Question 30 is a narrative answer question that attempted to qualify a "no"
answer to Question 29. Based upon the subjectivity of Question 29, these results are

also of marginal usc.

QUESTION 28
MEDIA

Frequency Percent

A. Brochures, Catalogs, Standards and Codes, 872 11
Drawings, Schematics, Parts Lists, System
Specification Documents (QMR, TDP, etc.)

B. Oral Contacts with Manufacturer, Oral Contacts- 2276 29
All Other, Meetings and Symposia t

C. Live Demonstration, Physical Measurement 260 3
or Experiment

D. Directives, llandbooka, Manuals 579

K. Correspondence, Memos, TWX. Personal Notes, 634 5
Personal Logs, Personal Files

N. Newsletters, Other Mass Media 37 -

R. Relorts and Proposals 1289 17

S. Texts 446 6

T. Photographs, Maps, Films 60 1

P. Pre-Prints, Reprints, Journals 4 379 5

V. Previous Knowledge 830 1I

W. Computer Printout 82 1

Z. Other 46 1

TOTAL 7790 t
The term media refers to the vehicle by which a chunk of informa-
tion was conveyed or transmitted to the user.
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QUESTION 29

DO YOU HABITUALLY USE THESE MEDIA OR PERSONS TO OBTAIN
INFORMATION? BY HABITUAL, I MEAN, DO YOU NORMALLY CON-
SULT THESE MEDIA OR PERSONS WHEN CONFRONTED WITH THE
PROBLEM OF OBTAINING THIS (NAME OF INFORMATION CHUNK)
KIND OF INFORMATION?

Frequenc Percent

A. Yes 3735 80

B. No 255 5

C. Information Never Found 20 0
Blnk. Blank 677 14

TOTAL 4687

~* * * * ,

B. 3.4 Discussion of Qjuestio 31

One intent of Question 31 was to determine and to identify the physical ar-

rangement of chunks of information as they were received by the respondents. Another

intent of this question was to gain insight into the problems associated with the Mkaging

of information.

Experience in the field and analysis uf results show that proper treatnmvnt of

this subjtvt required a more exttmsive series of questions than those acuWally as ed.
n sl ,io.- n huild consider waus in which inforuatilot is package, wnd must provido

an exhaustive (and lengthy- list of pa so with appropriate definitions for ecuh. The
date in the table for Questi, a 31 is quite limited bixause the question is highly tibjcttve,

and the definitions for the various etagorios were twither mutually exclusive nor volle-
tUvely exhaustive.
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QUFSTION 31

AT THE TIME YOU OBTAINED THIS (NAME OF INFORMATION
CHUNK) WOULD YOU HAVE PREFERRED IT PRESENTED TO YOU
IN ANY OTHER MEDIA OR IN ANY OTHER PHYSICAL ARRANGE-
MENT? (SHOW LIST PER INSTRUCTIONS.

FrPj.uency Pcrc

A. No, or no preference 2153 4b

B. Book, bulletin, article, report 1027 22

C. Informal oral 329 7

D. Formal oral briefing 61 2

E. Live demonstration 43 1

F. Microfilm or microfiche 20 -

G. Slides or motion pictures 12 -

It. Correspondence wtid memos 107 2

I. Other (Specify) 121 3

Blnk. Blank 794 17

TOTAL 46$7

H. 3. 5 Dlieussiwi ot Quostiont 32-33

Questions Xlzmd .3 atttmA to define und measure the re~ativv voare to
In... r*, ....... ,,M, ~ qw-ii.4 ad VIYhow o  itermce ..

bitwvtee the amount of vxposure 0e ivspowdk.t ttetu.- ly obtained versus the draout of

eNpo.nrv he wanted. Defiitios o the ategr I utsed in Wse two quesoious are V01.-

tained in the htetview Guide fzdi," found in Volumo IL

The tue.*ion intr"ue the rienpudant to the towtowpt that lwknl t'ces

inay contain iformation wovidin the d smidel wk. The oammt ot mlaterial i a

relative quanuty dMfined by the re"onet with tke "st iance I 4w itnterv*wor. The

lield e riewe indicates tM-t the data is An ateurate measure o the exiore to in-

lormation. The interviewers fond that this mept was casily understood ,y the re-

Iwadeta and that the catagorio were e vo, -takwly exe~u-ive, a well

Mehined.



: ,QUESTION 32

CONCERNING THE TOTAL AMOUNT OF MATERIAL POTENTIALLY
AVAILABLE TO YOU WHICH CONTAINS INFORMATION ON THIS
CHUNK, HOW MUCH OF IT WERE YOU ACTUALLY EXPOSED TO?

Frequency Percent
A. One item of available material which 1516 32

contains the information

B. A sampling of the available material 1599 34

C. All the available material 752 16

D. Nothing 36 1

Blnk. Blank 784 17

TOTAL 4687

_ * * * * *

QUESTION 33

CONCERNING THE TO1'kL AMOUNT OF MATERIAL AVAILABLE
WHICH POTENTIALLY CONTAINS INFORMATION ON THIS CHUNK,
HOW MUCH OF IT DID YOU WANT TO BE ., .POSED TO?

Frequency Percent

A. One item of material 1611 34

B. A sampling of the available material 1240 26

C. All available material 1050 22

D. Blank 786 17

TOTAL 4687

The 17 percent figure which appears in many of the tables concerning
chunks is composed almost entirely of those information chunks which
the respondents recalled from their own previous experience.

* **2
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B. 3. 6 Discussior of Question 34

Question 34 was asked only if the answors to Questixa 32 or 33 indicated an

exposure to a relatively large quantity of information. Consequently, a blank (no

answer) was i'ecarded for this quest'on in 81 percent of the cases.

The intent of Question 34 was to determine whether a search aid could have

helped the respondent select he informaiou he wanted to read !n detail. Sample search

aids (a title listing and an abstract) were shown to those respondents who did not under-

stand the meaning of the term "search aid."

Because of the large proportion of blanks, no generl conclusions can be

drawn as to the use of search aids. It was presumed that those who did not want to

see a' rge quantity of information would not need a search aid. On the other hand, of

those no needed a large quantity of information and responded positively to the question,

search aids would have been useful or were already being used in 68 percent of the

cases.

QUESTION 34

SINCE YOU WANTED TO SEE A LOT OF MATERIAL, WOULD YOU
HAVE FOUND TITLE LISTINGS OR ABSTRACTS USEFUL TO READ
FIRST IN ORDER TO HELP YOU SELECT THE CHUNK OF MATERIAL
TO READ IN DETAIL?

Frequency Percent

A. No, wanted to review all the material - 263 6

Explain

B. Title listings, abstracts, or both 466 10

F. Already used either or both 155 3

X. Blank 3803 81 f
TOTAL 4687

1-22
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B. 3.7 Discussion of Questions 35 and 36

Questions 35 and 36 are companion questions intended to determine the amount

of time respondents could allow to get needed information, and the time it actually took

to get it. Responses to these questions are considered very good because they are rela-

tively straightforward and are easily understood. In some cases the respondent's

ianswer indicated that he could not have proceeded without the information. In these

cases the question was considered not applicable,

QUESTION 35
FROM THE TIME YOU REQUESTED THIS CHUNK OR STARTED TO
SEARCH FOR IT, WHAT WAS THE ACTUAL TIME IT TOOK TO GET
IT ?

Frequency Percent

A. No, or Not Applicable 351 7

B. Under 1 day 1676 36

j C. Under 1 week 735 16

D. Under 1 month, Under 3 months, Over 3 months 895 19

G. Receive. with task assignment 228 5

X. Blank 802 17

TOTAL 4687

* * ***

QUESTION 36

FROM THE TIME YOU REQUESTED THIS CHUNK OR STARTED TO
SEARCH FOR IT- WAS THERE A MAXIMUM TIME YOU COULD HAVE
ALLOWED TO GET IT?

Frequency Percent

A. No, or Not Applicable 738 16

B. Under 1 day 617 13

C. Under 1 week 998 21

D. Under 1 month, Under 3 months, Over 3 mwths 1315 28
G. Received with task assignment 212 5

x. Blank 807 17

TOTAL 4687
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The modal time required to obtain each information chunk was less than

one day. The "blank" answers are composed principally of those information chunks

that were obtained from the respondent's previous knowledge.

B. 3.8 Disnussion n'f Questions 38 and 39

Questions 38 and 39 are companion questions designed to obtain responses

about the depth of information wanted and received. The definitions of the categories

were clear and the categories themselves were found to be mutu'lly exclusive. The

data, however, should be considered in light of the fact that the categories are inherently

subjective.

QUESTION 38

WHAT WAS THE DEPTH OF (NAME OF INFORMATION CHUNK)

YOU %ECEIVED? DID YOU GET A:

Frequency Percent

A. Once over lightly of the subject 859 18

B. Detailed anqlysis 1994 43

C. Specific arswer 1002 21

D. Nothing 42 1

Blnk. Blank 790 17

TOTAL 4687

QUESTYOII 39

AT THE TIME YOU PFICOGNIZED THE NEED FOR (NAME OF IN-
FORMATION CHUNK) WHAT WAS THE DEPTH OF THE INFORMA-
TION YOU WANTED?

____ .tl Percent

A. Once over lightly Gi the subject 700 15

B. Detailed analysis 2152 46

C. Specific answer 1043 22

Blnk, Blank 792 17

TOTAL 4687

The depth of the tpfoamation received and wanted is shown. There
is no importaut difference between the data in the two tables.,j
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B. 4.9 Discussion of Questions 40 and 41

Questions 40 and 41 were designed to inquire into the physical arrangement

of the information chunks as they were both wanted and received. Information from
tiese questions is quite marginal for several reasons. First, the categories are not

mutually exclusive; second, the respondents generally were not concerned with the
physical arrangement of the information, as long as the information was obtainable.

QUESTION 40
HOW WAS THIS CHUNK OF INFORMATION LAID OUT WHEN YOU
GOT IT (NAME OF INFORMATION CHUNK)?

Frequency Percent

A. Information not obtained 27 1

B. Narrative text; tables or lists; 1151 34
graphical-diagrams, drawings;
schematics; flow charts; graphs; maps;
photos; graphical and text; graphical and lists

I. Other - Specify 1706 36

X. Blank 1383 30

TOTAL 4687
* * * *

QUESTION 41

AT THE TIME YOU REqUESTED THE CHUNK OF INFORMATION
HOW WOULD YOU HAVE LIKED IT TO BE LAID OUT?

Frequency Percent
A. Information not obtained 93 2

B. Narrative text; tables or lists; graphical- 1662 35
diagrams, drawings; schematics;
flow charts; graphs; maps; photos;
graphical and text; graphical and lists

I. Other combinations (Explain) 1806 39
Other - Specify

X. Blank 1126 24

TOTAL 4687
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The large numbers of "other" and "blank'. in both tables indicate that the

list of categories in these questions was not sufficiently exhaustive. An analysis of

the narrative portions of these questions indicates that there is a wide variety of

physical formats both preferred and actually used.

B. 3. 10 Discussion of Questions 42-45

Questions 42 through 45 are concerned with the first source or organiza-

tion the respondent contacted in order to obtain each chunk of information identified

in Question 24. In the design of these questions, it was clearly recognized that there

can be a large number of sources a person eventually contacts in the pursuit of infor-

mation. However, the first source is considered the most significant because it has

the inherent prospects of providing specific and immediate feedback to the interrogator.

Question 42 attempts to define and categorize the many first sources avail-

able to the respondents. Information resulting from this question is considered to be

excellent for the following reasons:

(1) The concept of a first source was not difficult to
transmit to the respondent.

(2) The categories were well defined.

(3) The list of categories was both exhaustive and mutually
exclusive.

(4) The question is fairly objective.

Question 43 was an attempt to find ott why the first source identified in

Question 42 was used. Responses to this question are considered good because it is

an easy question for the respondents to understand. The data in this table, however,

are considered quite marginal because it was found that the categories were not

mutually exclusive.

Question 44 has only narrative answers. It was designed to obtain the

actual words the respondent used to interrogate the first source specified in Question 42.

Because respondents were unable to recall the exact words they had used, it was

not possible to achieve this objecUve'.
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Question 45 was designed to qualify and expand upon the information ob-

tained in Question 42. The comments pertaining to Question 42 also apply to

Question 45.

QUESTION 42
WHAT WAS THE FIRST ORGANIZATION OR PERSON YOU WENT TO
IN ORDER TO OBTAIN THIS INFORMATION?

Frequency Percent

A. Received with task assignment 496 11

B. Supervisor (if given by Supervisor after 268 6
assignment), Assignment to Subordinate

E. Consultants (Outside), Colleague 1027 22

F. Librarian or Technical Researcher, Library 243 5
(earch by Self)

H. Department Bookcase or Files 608 13

I. Own Collection 820 17
J. Information or Data Centers 19 -

K. Manufacturer or Supplier 215 5

L. Blank 991 21

TOTAL 4687

In 52 percent of the searches for Information, the person first used a local

source, such as a colleague, his own files, cr local department files. More than

half of the 21 percent blank answers are accounted for by information that came from

a person's previous knowledge. Libraries and information centers were seldom used

as a first source of information.
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QUESTION 43

WHAT WAS TH.E PRINCIPAL REASON YOU USED THE FIRST SOURCE?

Frequency Percent

A. Received with task assignment 534 11

B. Most authoritative, only source known, 1989 42
availability, previously found helpful

E. Recalled that specific chunk was available 1119 24
from this source

G. Blank 1045 22

TOTAL 4687

* * *$*

QUESTION 45

WHAT DID YOU GET FROM THIS FIRST SOURCE?

Frequency Percent

A. All the information 1821 39

B. Part of the information 1688 36

C. Reference to further information 307 7

D. Nothing 86 2

Blk. Blank 785 17

TOTAL 4687

The majority of the 17 percent figures in the 'blank" category of Question 45

is composed of those information chunks that wore obtained from the respondent's

previous knowledge.

B. 3. 11 Discussion of Questions 46-48 and 95

Questions 46, 47, 48, and 95 refer to the chunk of information identified in

Question 24, and are no longer conwerned witb the first source.

S
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Question 46 was designed to measure the essentiality of each chunk of
information to the completion of the tak The data resulting from this question is
considered somewhat limited because of the subjective nature of the possible answers.
A misunderstanding concerning the implementation of this quustion tended to inflate
the "blank" answers to this question and to Question 47.

Question 47 was designed to establish how chunks were actually used in

the task. It was expected that different types of chunks might have different use
characteristics. The data, however, did not support this hypothesis.

Question 48 was designed to determine the extent to which relevant and
existing information was overlooked during the conduct of a task. The criterion that
was established to permit a "yes" answer to this question is explained in the Interview
Guide Handbook in Volume I. Essentially, It is a fairly rigid criterion which implies
that overlooked data either might, or would, have changed the results of the task.

Question 95 was added after the field survey began in order to qualify the
answers to Question 48. It was also intended to be used to test the hypothesis that, as
the length of time after the completion of the task increases, there is an increase in
the incidence of "yes' answers to Question 48. The data of this question, when com-
pared to Question 48, does not support the hypothesis.

QUESTION 46
WAS TIS CHUNK

Frequency Percent
A. Absolutely essential 3064 65
B. Could have completed task without it 619 13

lanLc Blank 1004 z

TOTAL 4687

Those information chunks that the task could hWe been complete without
did not display unique or signficant characteristics.

*9**
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QUESTION 47

WAS THE CFIUNK OF INFORMATION USED?

Frequency Percent

A. Directly in the task 3142 67

B. As background information 730 16

C. As a lead to other information 7 -

D. Not at all 23 -

E. Other - specify 12 -

Blnk. Blank 773 16

TOTAL 4667

QUESTION 48

AFTER THE TASK WAS COMPLETED. DID YOU FIND ANY INFOR-
MATION THAT WAS AVAILABLE BUT UNKNOWN TO YOU AT THE

TIME YOU WERE DOING THE TASK?

Frequency Percent
A. Yes (explain) 173 13

B. No 1148 83
Bluk. Blank 54 4

TOTAL 1375

The narrative comments associated with the 13 percent "yes" answers have

no underlying theme as to why infonnation had been overlooked.
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QUESTION 95

NUMBER OF DAYS SINCE THIS TASK WAS COMPLETED?

Frequency Percent

007 1 week 291 21

014 2 weeks 89 6

030 1 month 164 12

0 2 months 95

120 4 months 35 3

999 Over 4 months 17 1

Blnk. Blank 684 50

TOTAL 1375
2

The large number of "blank" answers is due to this question being added

well after the field interviews had begun.

* * * $ *

B. 4 DISCUSSION OF QUESTIONS PERTAINING TO INFORM ATION CENTERS

B. 4. 1 Discussion of Questions 49-51

Questions 49, 50, and 51 were designed to obtain a measure of the use of

TAB and DDC throughout the DOD RDT&E community with the secondary intent of

identifying the reasons why DDC was not used.

QUESTION 49
HOW OFTEN DO YOU READ TAB?

Frg Percent

A, Almost every issue 280 20

B. Once every 2 or 3 months; no more than once
every 6 months 304 22

C. Never read TAB: does not know of TAB,
Blank 701 5

TOTAL 1375
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The 20 percent figure may in reality be higher because it was found that in

many cases TAB was being circulated either in parts or uder separate cover by local

libraries. Thus, in some cases a person may see TAB regularly but not know it.

QUESTION 50

DO YOU USE DDC (ASTIA)?

Frequency Percent

A. Yes (skip to Question 52) 640 47

B. No 729 53

Blnk. Blank 6 0

- TOTAL 1375

QUESTION 51

WHY DO YOU NOT USE DDC?

Frequency Percent

A. Does not know of DDC 286 21

B. Physical location; red tape; security; time;
poor previous results 43 3

F. Not relevant 169 12

H. Other - Explain 232 17

X. Blank ('45 47
TOTAL 1375

With the exception of the first category of Question 51, the remainhg c4tegories

were found to be not mutually e.xclusive. The narrative coranments associated with this

question indicate t.hat the ehiet reason people do not use DDC is because they do not know

of its exiatmco.
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B. 4.2 Discussion of Questions 52 and 53

The intent of Questions 52 and 63 was to obtain a measure of the use of

special information and data centers available to the DOD RDT&E community. When it

was found that these centers were not utilized, an attempt was made to identify the

reasons for the lack of use. To aid in implementing Question 52, each interviewer was

given a list of 33 well-known and representative information centers to be shown to the

respondent during the course of this question. The list helped to define an information

center and to perwit the respondent to recall any centers he might have used.

QUESTION 52

DO YOU USE ANY OF THE DOD SPECIALIZED INFORMATION
AND/OR DATA CENTERS SUCH AS SHOWN ON THIS

LIST?

Frequency Percent

A. Yes (record names) - skip to Question 54 750 55

B. No 604 44

Bnk. Blank 21 2

TOTAL 1375

QUESTION 53

WHY DON'T YOU USE ANY CENTERS OF TIIIS KIND?

Frecvuenc" Pereet

A. Do not know of such centwrs 255 19

B. Physical location; uvd tape; socurity; Utie;
Ioor pr'evious r.sults 15 1

F. Not relevant 1$4 13

11. Other - explair, 150 11

X. l 773 

TOTAL 1375

The =rrative cmimlnti4 assoeated with this quew.Uou indicate that the ddefi

reason people do not use information coers is beausc they do not know of thwir

existence.
#9 * *
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B. 5 DISCUSSION OF ANSWERS TO MISCELLANEOUS QUESTIONS

B. 5. 1 Discussion of Questions 54 and 55

Question 54 was designed to inquire into the use of English translations by the

DOD RDT&E community. Resultant data is considered unbiased and accurate because the

respondents were able to understand the question easily. This question did not establish

the last time a translation was used.

Question 55 permits only narrative answers and is intended to expand the"yes"

answers obtained in Question 54. This additionrAl data identifies the source that pro-

vided the translation. Replies to this question have not been compiled from the inter-

view reports nor subjected to any analysis as part of this study.

QUESTION 54

HAVE YOU EVER USED ENGLISH TRANSLATIONS OR ENGLISH
ABIrRACTS OF FOREIGN LITERATURE?

Frequency Percent

A. Yes 764 56

B. No 603 44

Blnk. Blank 81

TOTAl. 1375

t

IL 5.2 D~iscussion of Questiolvs36-58

Question 1% was useW to gather information acerning any difficulties or

problems the esfoxdent might have iountered over Me last year W. oltaining luii-

cal information. The criteria use.l to allow a m'vu- answer to be emtered is e,'-pla ined

in the Intervit Guido Hand1 ,. Thes data can b consdered only as an indlcation

of the DOI) IDT&E communWty's sat"actio writh ;eir ability to obtan inWormation.
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QUESTION 56

DID YOU HAVE ANY SERIOUS TROUBLE OBTAINING OR LOCATING
TECHNICAL INFORMATION IN ORDER TO PERFORM OR CONCLUDE

THESE TASKS?

Frequency Percent

A. Yes 370 27

B. No 921 67

Blnk. Blank 84 6

TOTAL 1375

Questions 57 and 58 were asked only if the respondent expressed a problem

In obtaining irformation (a Yes answer to Question 56). These questions sought narrative

descriptions of the problems encountered and any proposed solutions. A common problem

was obtaining information because of security matters. The most common suggestion

from respondents (not necessarily related to the problems of security) was that the DOD

publish and distribute a directory or registry of the R&D effort currently underway through-

out DOD.

B. 5.3 Discussion of Question 59

Question 59 was designed to obtain a subjective evaluation of the respondent's

requiremen for information not generally available through his immediate local informa-

tion sources. The evaluation was made by the interviewer according to the criteria

Specified in the Interdew Guide Handbook.

Question 60 permits narrative answers only. It was intended to be used by

the interviewer to add any significant comments applicable to the answer given in

Question 59.
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QUESTION 59

HOW WOULD YOU SUMMARIZE THE RESPONDENTS IN RELATION
TO EXTERNAL TECHNICAL INFORMATION NEEDS?

Freguency Percent

A. Has a very large need for external technical
information 433 32

B. Has a moderate need for external technical
information 597 43

C. Has insignificant need for external technical
information 330 24

Blnk. Blank 5

TOTAL 1375
2

B. 5.4 Discussion of Question 93

The intent of this question was to gain some insight into the feasibility of

automating certain RDT& E tasks. The answers to Question 93 were determined by the

interviewers after the main survey had been completed. These answers wvre derived

from a series of evaluation auestions which were added during the field survey plus a

reexamination of the completed interview guides.

There waa a great deal of difficulty with this question because of the defni-

tions of the categories and the subjective nature of the question.

QUESTION 93

Categories 1 through 4 represent an evaluation as to how well the
specific task would fit into a nian-machine relationship in the sense
that the task might have been programmed and accomplished in some
automated fashion. One of the key factors in naking this evaluation
is to de.ermine the piofassional kiowledge or intellect needed to
perform the task.
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Frequency Percent
1. Possibly mechanize, low intellect 50 4

2. Difficult to mechanize, some intellect 4u.0 31

3. Very difficult to mechanize, considerable
intellect required 767 56

4. Impossible to mechanize, great intellect
required 70 5

Blnk. Blank 58 4

TOTAL 1375

B. 5.5 Discussion of Question 94

Question 94 was designed to obtain a method of defining the general output

of the tasks. This question represents an evaluation by the interviewer as to the

general nature of the task, and is based upon the definitions of the categories used

in Question 25. Question 94 was added after the field survey began.

QUESTION 94

EVALUATE AND RECORD THE OUTPUT OF THE TASK ACCORDING
TO THE GENERAL DEFINIriONS OF THE CLASSES OF TIlE CHUNKS

Frequency Percent
A. Concepts 46 3

H. Costs and funding; administrative action 137 10

C, Dsigns or design techniques 211 15

D. Experimental processes and proccdures 3 5
E. Mathematical aids and formulae; computer

programs 94 7

F. Performance and characteristics 239 17
G. Proituction processes mid procedures 22 2

A I' Raw data 34 2

L Speifications 6$ 5

J. Technical status 63 5
K. Test processes and prwodures (o 5

L. Utilization 23 2

M. Other; blank 75 5
N N. Evaluation 234 17

TOTAL 1375
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APPENDIX C. BIBLIOGRAPHY OF USER STUDIES

This bibliography represents the final compilation of references to works

pertinent to the User Needs survey conducted by AUERBACH Corporation for the

Department of Defense under contract SD-219. It is an updated and expanded version

of the Interim Bibliography which was submitted as a part of the first monthly progress

report of the study. In addition, it contains many entries from the bibliography prepared

for the National Science Foundation (under Grant No. GN-170) by Mr. Richard Davis, of

Drexel University; his assistance in providing the survey team with a draft copy of his

listing is gratefully acknowledged.
.2

C. 1 CATEGORIZATION OF USER STUDIES

In order to provide both effective access to the nearly 700 entries and a means

to examine the different types of user studies, a series of categories was prepared to

differentiate the studies into two main groups: (1) those of interest to, and useful for,

oaly a small segment of the population, and (2) those applicable to more general aspects

of the problems associated with the use and creation of technical information. Each of

these groups is further subdivided into subclasses which are discussed and defined in the

following paragraphs and which provide access to the bibliography. Table C-1 relates

these groups to the bibliography. Not all titles occur, because many of the entries are

not directly related to user studies, but concern associated subject matter: problen- i x

Government iWformation, report dissemination and control, interviewing techniques,

and so on. Some titles may appear more than once, for these categories are not intended

as inflexible classifications. They are, instead, general guides to the contents of the

reports, which can both illustrate user study methods mnd aid the reader in selecting

articles of interest for him.

C. . 1 The Limited Interest Caty.o~'y

The studies in this section were restricted in scope and confined to a narrow

problem or investigative area. Often they were transitory in interest because they were

1
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addressed to a specific local need. They provided little insight into methodology required

for the study of a large and complex community like the Department of Defense.

(1) Studies of Specific Publications

These studies were concerned with single periodicals
or small and related groups of periodicals. The purpose
was to determine the features of the journal which were
well received, the characteristics users would like, the
reasons the journal was used, the characteristics of the
reading audience, or other similar topics. Though
numerous cited studies fall into this group, they are by
no means all that exist. Because a great number of
serials, popular magazines, and other journals conduct
"reader interest" polls, many were not discovered.

(2) Journal Reading Habits of Special Audiences

These studies are related to, but quite dissimilar from,
those in the first group. Here, the focal point is an
audience selected for certain special characteristics,
e.g., all members of the same discipline, or those
involved in the same work. With this as a starting point,
the studies were related to journals read, or the charac-
teristics of preferred journals, etc.

(3) Journal Reading Habits of Non-Homogeneous Population

These studies were much less numerous than those in
groups which were restricted to a specialized group of
readers. They were much broader in concept and were
often based on a wide range of researchers in a particular
community. Often, for correlation purposes, the members
were divided into categories by salary, management status,
degree, and so forth.

(4) Citation Studies

These studies examiaed the app'irekit media preference
determined through citations listed in published material.
People who publish extensively are, to a degree, a some-
what select group. There is no way of ascertaining
exactly why the entry was madle in the b-ihliography. Was
it actualy needed in the preparation of !lie paper. was it
listed to inform the reader of some earlier similar work
or a useful reference: or was it listed simply because the
author waated to establish a relationship betweet his
work nd that of others in the field?

I
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(5) Facility Record Studies

These are similar to citation studies, but instead of
examining the cited reference work in articles and texts,
they examine withdrawal records from libraries,
librarians' requests, or requests from special infor-
mation centers. From this the studies have been applied
in two directions: to determine how to improve or build
on the information provided by the facility itself, and to
determine characteristics about the literature used by
that facility's users.

(6) Facility User Studies

These studies examined the characteristics or reading
habits of the users of a particular facility. They were
generally conducted among students in university
libraries and were used to answer such questions as:
do good students read more extensively, or do the
reading habits of engineers differ from those of English
majors ?

(7) Studies to Determine Library Use

These studies examined the use made of a library. They
determined which areas were used, and how; when
browsing was beneficial; and how students used the card
catalog.

(8) Studies Soliciting Opinions from Librarians about Users
of a Facility

Those studies were wholly subjective and depended upon
Interviews or questionnaires sent to special librarians to
learn about the characteristics or "preferences" of a
particular facility's users.

(9) Studies Examining the Effectiveness of a Particular
System or Piece of Hardware

These studies examined the efficiency of a certain pro-
gram or piece of hardware in providing the information
required by a selected group of engineers. They were
very parochial in nature.

(10) MathemauticalModels of Certain Aspects of the Storage
or Dlssenintlon of Information

These studies, primarily using the results of studies in
group (5), developed mathematical tools to calculate the
storage parameters, or use of periodicais.

":' A
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(11) General Subjective Appraisals oi Problems

These were not studies in the strictest sense, but
rather were evaluations of the information problem,
or some aspect or characteristic of users c, infor-
mation, vaguely based on the published results nf
user studies performed by others. There are
numerous examples of these works in the literature.

C. 1. 2 The More Generally Directed Study

Studies in this category were more broadly applicable to problems in the

acquisition and flow of information than those in the first group, and were carried out

in most cases with a degree of experimental control. As will be discussed later, however,

they were limited by a narrowly or improperly drawn sample, by a faulty methodology, or

by the number of questions asked about the use made of the information. Even though

neither the methodology nor the data from these works could be employed directly in

studying the information requirements of the Department of Defense scientific and engi-

neering community because of their inherent restrictions, these studies did aid in the

development of the study methodology insofar as they served as a base to demonstrate
where previous work had failed or had gained only limited auccess.

(1) Media and Information Acquisition Studies

Studies in this area examined principally the media
or channel used to acquire information, and were
more general than any of the studies identified in
Paragraph C. 1. 1 in that they were not restricted
to one journal, one library, one information center,
etc. Sometimes the questions were oriented about
the media or channel, and sometimes about the user.
In either case, most studies in this group looked at
one or more of the following topics:

(a) Llposure to information channels.

(b) Time spenit reading different media by a
small sample of researchers.

(e) Mc Jia used or preferred by r. selected category
of eqgineers or scientists.

(d) Information channels used or preferred by users.

(a) Evaluation of methods used to acquire information.

(f) The flow of conmnication among a small sample

C"4
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(g) User skills versus reading habits.

(h) Time spent reading versus productivity
or creativity.

(i) Evaluation of information dissemination
methods.

(J) Function served by types of media, e.g.,
current awareness, answer to a question.

(k) Pseudoquantitative estimates of relative
value of information gathering methods.

(1) Characteristics of preferred media.

(2) Instructions by Engineers to Aid in the Improvement
of Announcement Services

These studies examined in depth the desires of a com-
-I munity for certain types of abstracts, title listings, or

other forms of announcement services. They were
either corrective in that they evaluated existing
services, or implementative in that they asked what
type of service would be desired if available.

(3) Means Through Which a Specific Area of Information
Was Obtained and Examinations of Preferences for
Certain Specific Subject Areas

Studies of this type, which were few in number, chose
a special area of information and a specific discipline-
related population in order to examine the means
through which the information was acquired. One study,
for example, offered a short list of subjacts in one field
and asked respondents which they used most. These
studies have looked at extremely limited areas of in-
formation and narrowly selected populations, usualiy
confined. to but one location.

(4) Reviews of Methoduloiv

Relorts on survey methodology, though not user studies
in themselves, analyzed the present state of the art in
this area and served as a valuable measure of the
methods developed by the survey team. Many major
reviews have been carried out, of which the most
significant is that of the Columbia Gtersity Applied
Science Laboratory - see Item 460 in the bibliography.
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The 15 different categories of user studies discussed above represent a

general view of the bulk of studies conducted to this date. More detailed delineation

of the categories or characterization of their methodology was not considered essential

for this report. If this is desired, it is suggested that the reader refer to Menzel,

Review of Studies in the Flow of Information among Scientists, or Bourne, Charles P.,

Requirements, Criteria, and Measurements of Performance of Information Storage

and Retrieval Systems.

C. 2 REVIEW OF PREVIOUS STUDY METHODOLOGY

Several basic faults in procedures and techniques prevent the methodology

developed by earlier studies from being of value in the study of the vast needs of the

Dep-_ etnent of Defense. Most studies examined only a fragment population and

emphasiized but few qualitative measures of the efficiency or characteristics of a

media or channel. The Columbia Review of the User Studies 24 considered this fault

as being primarily that of developing lii .ited descriptive distributions, or simple cross

tabulations, with few attempts at interpretations based on more than one parameter.

6
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APPENDIX D. GLOSSARY OF TERMS

Abstract A brief summary of the contents of a document.

Age of Information A measure of up-to-dateness, in conventional units of
time, from the present back to the time the subject
information was created. This period of time is
independent of the age of the media used to transmit
the information.

Announcement Journal A secondary source journal, containing abstracts, titles,
indexes, or a combination of all three, which is published
as currently as possible with the primary source in order
to provide a current awareness service to its readers
(e.g., Technical Abstract Bulletin (TAB)).

2
Bibliography A published list of references or citations, each of which

is relevant to a predetermined topic.

Boolean Statement A symbolic statement in the algebra of George Boole
which expresses logical connections between classes (in
the form of AND, OR, and NOT). The statement may be
used to formulate an inquiry for the purpose of searching
a file.

Chunk A term referring to a unit of information. Chunks are
discrete segments of the total information required in the
conduct of a task. A chunk is the smallest unit of task-
required information, which would lose its identification
and meaning with respect to the task if segmented further.
The concept of chunks of information is exemplified by
considering chunks as the "pieces" of information required
for the solution of a task. Thus, chunks in general then
can contain information from a wide variety of subjects; they
can be of various disciplines, be found in many media, and
be either specific or general.

Class A term used specifically in this study to refer to a list of
(Of Information Chunk) categories of information. This list is part of Questions 25

and 94 in the Interview Guide.

Concepts Theories, ideas, broad techrgical plans, or general relation-
ships. For example, the plan for lunar orbit of manned
spacecraft preparing to descend to the moon, or the theory
of relativity.
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Cost and .Funding The allocation or expenditure of money in support of a
technical effort. For example, budget data for the coming
fiscal year, or for the development of a new land mine.

Critical Incident A term used in this report pertaining to a technique employed
in interviewing. This technique involves isolating and de-
fining a mutually agreed upon event between the interviewer
and respondent. In interviewing, this event usually forms
the basis for a series of further questions.

Current Awareness A category of information characterized by aiding a user
in keeping up-to-date in a particular field or on a particular
subject. Current awareness information tends to assist in
maintaining an awareness in the state-of-the-art.

Depth A term that indicates the specificity or depth of information.
In the context of this study, it is a scale for measuring in-
formation chunks used, ranging from very specific, i. e,
great depth (specific answer) to very general depth (once
over-lightly or overview).

- Design Techniques Detailed approaches or procedures employed in combining
ideas, and the techniques of converting these combinations
into plans and models.

Detailed Scientific or (Personnel) who require in-depth technical expertise in a
Engzneeiing particular area of research, development, test, or evaluation.

(Capability) requiring more than just an overview or
moderately deLailed kaowledgc of a scientific or engineering
area,

Fagineering Data A composite term including the following classes or subjects
of information: performance and characteristics, specifi-
cations, production processes and procedures, test
processes and procedures, and utilization.

Experimental A methodology used to prepare and perform an investigation.
Processes or Experimental processes and procedures may be generally
Procedure established ways of either setting up or conducting I

experiments. An example is the procedure for conducting
a wind tunnel experiment to determine the drag on a model
of a new supersonic aircraft configuration.

Exposure A term used in this study which is based upon a relative
volume of information available on the subject of a given
chunk of information. Exposure is measured in terms of
the proportion of the total available relevant information
which a user sees or wanth to be exposed to.

Field The 33 fields defined in the ASTIA Distribution Guide,
January, 1961. Examples of fields are: Chemistry,
Metallurgy, Propulsion Systems, and Transportation. j
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First Source The first person, organization, objectjor other external
source of information consulted by the user in a search
for information.

Information Center An organization which acquires, stores, indexes, analyzes,
and synthesizes data and information, usually on a specialized
subject.

Information Storage A term generic to all variations of the problems of storing,
and Retrieval locating, and selecting information of any kind, whether it

is in graphic or digital form and whether the desired output
is a document or a specific fact.

Math Aids and Theorems, equations, or empirical formulas accepted as
Formulae standard information, and used as tools in calculations. For

example, the formula for the area of a circle, a constant such
as 7r, fixed tables such as logarithms, or Ohm's law of E = IR.

2 Media A composite term encompassing all vehicles for information

transmission. Examples of media are: journals, oral
conversations, drawings, and reports.

Packagin The physical form in which the information was or could be
conveyed. Examples are 4 x 6 microfiche, printed matter,
on-line display, and so forth. Media is a major aspect of
packaging.

Performance and Observed data or qualities of an object in terms of whaL it
Characteristics is or how well it performs. Examples are: "high wing

monoplane, measured speed of 825 knots, ... a linear
functiop." Performance and characteristics indicate the
actual nature or capability of an object, not the design
objectives of the object (i.e., not specifications).

Pooled Data The combination of various categories related to selected
questions found in the Interview Guide. The rationale for
pooling categories is based upon the experience of the
question and the common interest of the categories.

Production Processes The method or sequence of #event involved in the production
or Procedures or manufacture of an object.

Raw Data Unprocessed and uncorrected data which arc the primary
record of a scientific or techuical measurement or event.
For example, a graphical record of telemetry data exactly
as it appeared when it was radioed from a rocket; a high-
speed photograph of the shock waves produced by a projectile.

RDT &E Abbreviation for Research, Development, Test, and
Evaluation.
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Retrospective Search The process of reviewing all present and past information
in order to select those items which are relevant to the
inquiry which precipitated the search; emphasis is on the
quality and completeness of the review and on the presen-
tation of the search product.

Search Aid Search aids are designed and produced for the express
purposo of facilitating the sclection or retrieval of
relevant information. Examples of search aids are title
lists, abstract bulletins, announcement journals, etc.

Specifications Primarily quantitative descriptions of how well an object
is expected to perform. Examples of specifications are:
"The proposed aircrft must ci'uise at 1000 knots, ",
... the chassis is to withstand shock of 40 gs,"

it is required -that the computer be able to operate in
an environment of -50 degrees to +100 degrees C."
Specificatlons are theoretical expectancies, not what an
object is or can do (i.e., performance characteristics).

2 TAB Abbreviation for Technical Abstract Bulletin which is an
announcement journal published by the Defense Documen-
tation Center (DDC).

Technical Personnel who spend 90 percent or more of their general
Administration work effort in administrative duties rather than as technical

contributors.

Technical Evaluation This classification includes personnel engaged principally
in monitoring contractor's technical progress (project
offices) or in evalutting proposals. It does not include
RDT&E personnel who are engaged primarily in design
or research but who may occasioiully evaluate projects,
plans, or proposals.

Technical Status The present condition or state of the art in a scientific
or technical area or project. For exaimple, a quarterly
progress report detailing the accomplishments in the develop-
ment of a now rocket propellant.

Test Process or The method or sequence of events involved in determing the
Procedure characteristics, capabilities, or limitations of an object

which has been produced in quantity. For example, a
procedure for conducting desert trials of a production model
of an Army tank, or procedures fcr evaluating durability of
common textiles.

Volume See Exposure.
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